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"TRUCK. FROM CHEVROLET. 
ever been. And a Driver Message Center designed to S | LV [= RADO 


continuously monitor up to 15 key truck functions. 

Only one company could bring you a truck like this. — NR 
The company that's been bringing you dependable, ہس‎ o س‎ 
durable trucks for over 8O years. And that's why —— 
Silverado isn't. just-any. new truck. It's The Truck. LIKE A ROCK 
From Chevy: The most dependable, longest-lasting 
trucks on the road: Toll free 1-877-THE TRUCK or www.chevrolet.com/ silverado 


m based оп a GM product quality and workmanship owner satisfaction survey of 1992-1996 full-line, full-size pickup manufacturers. “Chevy C/K claim based 
ed on longevity 1981-1997 full-size li ni-duly pickup registravons including Chassis (abs. "Silverado products are generally faster than models they replace 


duty truck company registrations. Excludes other GM divisions. Z71 is a registered trademark of the GM Corp. € 1998 GM Corp. Buckle up, America! 
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You're looking for a new PC or laptop, an 
to be sure that it has everything you neec 
advantage of the ease of use, speed anc 
integration of Microsoft’ Windows 98. 
So as you shop around, 


©1998 Microsoft Corporation. ‚АП rights reserved. Microsoft, Windows, the Windows Ingo and Where do you want to ati 
today? are either registered trademarks or trademarks of Microsoft Corporation in the United States а гаан раі 


| Designed for 


Microsoft* 
| Windows98 . 


You're looking for the "Designed for Microsoft 
Windows 98" logo. It means that the PC manufacturer 
and Microsoft have tested those machines to make 
sure that they get the most out of Windows 98, so that 
Windows 98 will get the most out of them. 


Where do you want to £o today?" Mi "уз HH 


www.microsoft.com/windows / үу) 1 20У/598/ 


Conquer the stars and know them like a voyager. 


The heavens were once as easy to read as street signs. One glance and you 
knew the time of year, the hour, even your way home. Night Navigator now puts the 
very stars in the palm of your hand. Travel to Mars, Polaris, or a billion miles across a 
sea of galaxies. With one touch even paint the sky with the constellations. You 
become a master of the night universe. 

On your deck at a party. A blanket with a special frend. Hiking. Camping. Or 
just out your window, In seconds, program the on-board computer with the name of 
your city, date, and time. Navigator's digital compass scrolls an entire sky map of your 
location. Point it at a star cluster — instantly Navigator finds it on its large screen. 
With the names of all the stars and planets. Now press another button. Glowing lines 
connect with the figures of the constellations. Move and the motorized circuitry 
tracks and changes. You are the guide. Dazzle guests with your knowledge. Take 
them right to their personal zodiac sign. Point out the planets. On vacation, the 
beach, the backwoods. With your family and friends enjoy entire space explorations. 


The Night Navigator, # NN-761 $99.95 


Measures 10" x 12,7" x 2". tabes 2 Cand 4 AAA batteries not included. 


Drive the tank that drove Saddam to his knees. 
The Abrams M1 Battle Tank is a combat-tested dynamo. Being on the 
wrong end of its 120mm armament ts an honor best avoided. Now vou take the 
controls. Husky 1/20 scale version grinds over impossible terrain, fords 
streams, even claws its way up 45 slopes! Two-channel dual- 
stick remote operates left and right treads individually — spin 
260° on а dime! Races up to | 3mph, four times faster 
than a quick walk. Electric engine roars 8 to 10 minutes 
before you even need to recharge. Rips through sand, 
Ice, grass, standing water. Rotate the turret, clevate the 
gun, and send it up your neighbor's driveway! Complete 
with radio-control remote, battery p pack, and recharger. Ready to 
roll. Measures app. 13" x 6". Taillights even light up in neutral! 


Abrams M1A1 Radio Control Battle Tank, #10775 $189.95 


Curring mirror: and lenses fold Hie "gt 


“Sorry, Mr. Jones is not in. This is Lucille, S Ssh fies wa Se pee io ы 
his secretary, may I help you?” | 


New micro-size voice disguiser even works 
with pay phones. 

Here's just some of the things you can do with our 
new paim-sized novelty voice changer: fool your friends, confuse your 
enemies, be your own secretary, make anonymous calls for business or 
security reasons, or protect women and children home alone. Unlike 
desk-top voice-changers, the Micro-Disguiser has no modular hook-ups! 
Slip it from your pocket and place it over any phone’s mouth piece! 
Miniature electronics alter your voice through three mechanical toned 
scales, high to low. 


-— Ky айы Extreme settings sound T | ne 
Disguise 4 ^N hirinns undc i тал | | Russian astronomers fold super-power 
| a / % will even foal vaut = reflecting scope into 74 inches! 
your voice. 9, own mother. Trv The w oid § most powerful telescopes usc giant reflecting mirrors to fold the light 
one! i path, so they can range billions of miles to the very edges of the universe. Astonishing 
ыса , new Саг- Ѕсоре not only miniaturizes these celestial explorers, but folds the light path 
= Micro Yoice- twice. You enjoy the power of cannon-sized scopes in the palm of your hand! 
Disguiser Enormous 16x magnification and superb low-light performance. Studythe 4 
#VC-168 moon, or read lips through a window far away. Oversized, precision-coated lens 
$39.95 system gives you /airline definition. Focus from infinity to as close as 10 yards. 


Rubber armor-coating takes the abuse or moisture that lesser scopes can’t. 

Boating, nature study, astronomy, hiking, concerts, or sports events – the release 
[ж и ың of top-secret space-race technology now gives you unequalled observation and 
Ee misi ЫШ surveillance power. At a fraction of its true value. 


home. ш Dual Reflecting Rubber-Armored 16x Cat Scope #BC-600 $89.95 


Weighs just 13.6 oz. Measures 7.25" x 2.125". Complete with lifetime warranty. 


Satisfaction Guaranteed or Your Money Back. 


Get one for your 
wife, too, and let 


Seven-way laser projects actual images up to 10 
feet high! 


Inside, or outside on a dark night, press a button and 
Riling pets shine a vivid ruby image onto any surface. Walls, floors, 

| ceilings, rocks, you name it. Even a hundred feet away. 
Friends are amazed. Neighbors puzzled. Gift case holds 6 
different thread-on tips, one for each different design: 
reclining nude, skull, arrow, angel, heart, and victory sign. 
Or remove for plain laser dot. Clear housing shows.yoet 
actual diodes and glowing circuitry. Click.weur Keys to 
one, and perform a surprise light-shoW anywhere. 
Batteries included. 


Translight Laser Art Pointer, #TI-333-8 $39.95 


Never shine in anyone’s eyes, or at strangers, vehicles, or anywhere it 
тау be interpreted as a threatening gesture. Think first. 


Diodes light up when in use. 
Lady, skull, arrow, dot and 


twa ененің in one! 


New strength machine 
powers up - with no 
batteries, no motor. 
Yet we dare you to 
hold on to it! 

Give it a quick pull or 
thumb flick to get it moving. 
| Rotate your hand, It starts to 
' race and hum. Soon it’s whirling at over 9,000 
revolutions per minute! Meanwhile, your wrists, 
grip, and arm are straining and working out against a 
powerhouse gyroscopic action. In fact, Dynatlex 15 
| now spinning internally so fast that it wants to leap out 
y of your hand! Need a break? Pass it to an unsuspecting 
friend. Watch them try to hold onto it! As an executive 
relaxer, a carpal-tunnel /arthritis reliever, or a strength and 
coordination builder, DynaFlex will knock your socks o 


E DynaFlex Strength Machine, #DF-1000 $21.95 
E The Ultimate Challenge - try holding two! #DF-PAIR $50.90 Save $9.00. 
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Welcome to the machine. 


To access the time on our 
best-selling Machine Watch, touch 
the secret release button. 

. Gleaming pistons push and 
slide, and the cover raises. 
Click it closed, and it's 
protected from dust and 
impact. Quartz action is 
ultra accurate. Wear it 
and enjoy the 
compliments you'll 
receive — from men, 
women, and any 

cyborg you meet. 


ТМ ы - — 
шш: Who can you trust? Who is telling the truth? Try this on them. 
Car dealer honest about your repair bill? Babysitter trustworthy? Truth 
seekers throughout the years have developed many methods to gauge a person’s 
guilt or innocence. In the 1970s, the military sponsored research to develop 
covert lie detection, using voice and psychological stress analysis. Now Daka 
Research has incorporated these theories into the new Truth Machine™. As 
someone speaks, check out the bank of glowing LED barlights. The degree of 
detected tension runs from green (low) to yellow (medium) to red (high). 
Although no machine can absolutely tell truth from fiction, this astonishing 
marvel is fascinating to watch as you engage іп conversations. (Great at a party = 
imagine the confessions you'll hear just having the Truth Machine there!) Even 
test it on phone conversations, recorded voices, or newscasters and politicians on 
TV or the radio! Takes one 9Ү battery, not included. Built-in mic and phone 
| | | connector. Adjusts for sensitivity. Measures 6" x 5" x 1", test for lies anywhere! 
E Machine Watch Ill ІҢ | dE n. E The Truth Machine™, #TM-10 $59.95 
` 80340-M $39.95 i с t No machine is a conclusive lie-detector.. Under no circumstances should the 
Truth Machine be used to make personal or business decisions without 
VAS independent verification. Sold as a novelty only. 
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я TOOLS, GIFTS, & HI-TECH ACTION GEAR "o ud қ 4 l | Cur 
For Instant Delivery, Call Toll-Free 


, gs 1-800-732-9976 = 


giam agro соч 24 Hour Credit Card Order Hotline 


or send check/money order to: 
(1; A The Edge Company • P.O. Box 826-PS1198 » Brattleboro, VT 05302 
Cnet Add $6.00 express shipping and insurance per item, 89.00 each additional item. 
Every item you buy is backed up by our iron-clad, no-risk guarantee. You will be completely satisfied or your money back. 


The Edge Catalog - the hottest gifts, tools, and unique stuff in the world. How for a limited time, call for a free issue! 


©1998 The Stanley Works. Product featured is a 25 Max Stee!™ Extra Heavy Duty Таре Rule Ғ33-598 
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You'll need 28,943,680 feet of accuracy. 
Point A: Venice Beach, California. Point B: Onjuku Beach, Japan. 
Of course it could happen. In fact, with over 160 different Stanley* 
precision tape measures to choose from, it could be as simple as 
connecting San Francisco with Sausalito. Whatever the job, 
wherever the job site, if it can be imagined, it can be done. 
1-800-Stanley. www.stanleyworks.com. 


‘Trustworthy. 


A lasting relationship is hard to come by these days. Luckily, the Toyota Tacoma 4x2 is a true blessing 


Dependable. 


when it comes to commitment. Since nobody else has a higher standard towing or payload capacity in its class; 


Faithful. 


the 4x2 is really in it for the long haul. And it will never make a scene over the holidays. 


And no in-laws. 


TOYOTA 


1-800-СО-ТОҮОТА + www.toyota.com 


©1998 Toyota Motor Sales, U.S.A., Inc. Buckle Up! Do it for those who love you. "Comparison of base 5-speed manual regular cab models 
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deep-sea “black smokers”; baseball field on wheels; 
repairing cardiac cell damage; electric whale. 
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9 42 Electronics Newsfront Animating in 3-D: 


gunshot locator; memory sticks; tiny $50 video cams. 
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I TV Turns On h-d d | 

| TV Turns Оп Much-delayed digital 
bios sagt TE this month, The picture and sound 
are superb, but the cost may be unsettling. 


COMPUTERS & SOFTWARE 


build y your own © om и faster links via USB те. - 


einventing the PC High-speed Internet links are 
redefining the very nature ofthe PC, even as prices 


continue their steady downward spiral toward $500. 


www.popsci.com 
AOL Keyword: 


popular NOVEMBER 1998 


| в. S Е т! 
et | GE E ЕЕ. LE 
Кыл | TE = es Tae ІЛ! "ағы ә! Ww ET 


1998 


COVER ART 
JOHN B. CARNETT 


E E ш ш ш шш ng ШЕ 


Pet of the future? 
Cadillac SUV; world’s 
largest globe; ready-to- 
romp Mustang. 


How reverse osmosis 
works; biodiversity facts. 
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The Very Large 
Telescope nets a 
Butterfly Nebula. 


112 LOOKING BACK 
Greatest scientists; 
metrics a certainty? 


This month, two airplanes 
will fly into a massive meteor storm to Беса 


for clues to how life began on Earth. 
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\ cluster of four gi 


= me smaller ones may help astronomers locate 
distant new worlds and see them with startling clarity. 
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guaranteed; nose-on-a-chip smells gas leaks. 
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When hurricane-force winds blow, this 
cleverly reinforced house will be ready. 


AuUtUITul lewsfront Volvo gets luxurious; 
oisi ah ені isa еам back up safely with sonar. 
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vehicles; European-style small cars; splus track trucks, 
and more trucks. dH 
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SONY 


This is This ts This is 
your camera. your film. your post office. 
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Now, E-Mailing the Sights and Sounds of Your Life 
Has Never Been Easier. 


NEW MVC-FD81) 


ee کے‎ bi XGA Resolution (024x768) 
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' Window ™ Panel 
puter’ «Built-in Intelligent Flash 


| *Free Year Membership’? to Sony's imagestation м on PhotoNet 
its As Easy As А ее е/д 


Www.sony.comy/mavica Nhttp://images 


FROM 


THE EDITOR 


Of Genes and Beams and Flying Machines 


A DECADE FROM NOW, a DNA chip may determine your risk for any number of diseases. 
It sounds vaguely frightening, but oh, so tantalizing, especially since these gene readers 
can point to treatments that work specifically for you. But this is uncharted territory, and 
no maps vet exist to guide legislators (or doctors, or drug companies) through the ethical 


This month also heralds the arrival of the Leonids, a storm of particles from a comet. We take you on a flight into 


mine field. That will change, however, when an ethics task force set up by the National 
Institutes of Health begins making recommendations in the coming years. 

You won't have to wait vears to enjoy the benefits of a much less controversial technology. 
Finally, digital TV begins broadcasting on November 1. If you've got the hardware—and 
it's not cheap—you re in for an outstanding visual experience. And as our story points out, 
you ll also need something most households haven't used in decades: a TV antenna. 


the meteor storm to determine if comets brought our planet the building blocks of life.— Cecilia Wessner 


Web Alert 


THANK YOU for listing all of the in- 
credible sites in *50 Best of the Web" 
[Sept.]. Finding sites like these with 
today's search engines can be diffi- 
cult. I will be busy surfing these sites 
for many weeks to come. 

Allen Babcock 


athabcock@juno.com 


E-Phone Drawbacks 


YOUR ARTICLE “Е-Рһопев Connect” 
[Aug.] discussed the benefits and 
deficiencies of e-mail telephones. 
Another problem with them is that 
they aren't always connected to 
your server. For me, this defeats 
the purpose—because you can't get 
your messages immediately when 
they are sent. I'd rather pick up the 
phone and get a person on the 
other end right away. 
Joel Laninng 
Zanesville, Ohio 


Motorsports 101 


I REALLY LIKE vour attention to 
motorsports lately. It's nice to see 
articles written for the non-gear- 
head, and they’re sure to attract 
more people to the sport. 
Brianne Green 
HellTygr@aol.com 
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Fred Abatemarco is on temporary special assignment. 


YOUR ARTICLE “Tenderfoot at the 
Track" [Sept.] does an excellent job 
conveying what it 1s like to get into 
amateur racing. | found it overwhelm- 
ing, exhausting, terrifying, expen- 
sive—and when the race was over, 
the most fun I ever had. However, 

I disagree with your statement that 
Neons are the most popular single 
model car in amateur road racing. 

A quick survey of Washington, D.C., 
Region Sports Car Club of America 
events at Summit Point Raceway 
shows that Mazda RX-7s outnum- 
ber Neons by almost nine to one. 


Bill Stuart - 


Baltimore, Md. 


No agency keeps statistics on the types 
of cars that race. Members of the 
Sports Car Club of America verify 
that Neons are the most popular car 
in amateur road racing. That's based 
only on informal eyeballing of cars 
at race tracks, however. For various 
reasons, the types of cars in individ- 
ual regions can vary widely. 


Rules for the Birds 


I THOUGHT YOU might be interest- 
ed in events directly succeeding the 
discovery of the new bird species, the 
lowland tapaculo, cited in What's 
New [Aug.]. Specifically, the bird 
discovery has halted the construc- 


HOW TO CONTACT US 


Address: 2 Park Ave., 


New York, NY 10016 
Fax: 212-481-8062 


ARTICLE INQUIRIES ! 

We have listed the city and state for 
companies mentioned in our articles. 
For further assistance: 

E-mail: reader@ popsci.com 
www.popsci.com/context/resources 


Fax: 212-481-8062 


LETTERS 

Comments may be edited for space 
and clarity. We regret that we cannot 
answer unpublished letters. 

E-mail: letters(2 popsci.com 


QUESTIONS FOR FYI 


We answer your questions іп the Ask 


Popular Science section of FYI. Only 


letters for publication can be answered, 


E-mail: askpopsci@popsci.com 


SUBSCRIPTION INQUIRIES 

For subscription or delivery problems, 
or change of address, please contact: 
Popular Science | 

P.0. Box 51286 

Boulder, CO 80322 

Phone: 800-289-9399 

Web: www.popsci.com/subscribe 


POPULAR SCIENCE ONLINE 


Visit our World Wide Web site at 


www.popsci.com 
Or check us out on AOL at 
keyword: popsci 
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tion of a $27 million dam by the 
Parana, Brazil, state government 
that would provide water to the 
state's capital, Curitiba. 

The project would destroy the 
birds' habitat, and the international 
bank that was financing the project 
pressured Parana's government to 
find a solution to the habitat prob- 
lem before proceeding with the 
works. Imagine a little bird halting 
a huge project like that! 

Tiago Veloso 
Sao Jose dos Campos, Brazil 


Foam Is Better? 


THE HEAT SAVED by using poly- 
styrene foam instead of wood in the 
exterior walls of a house is impres- 
sive ["The Foam Home," Home ‘Tech- 
nology Newsfront, Nov.], but I still 
have some concerns. Can polystyrene 
be recycled? Is it less flammable 
than lumber? If a polystyrene house 
catches fire, are the fumes toxic? 
Doug Birch 
Lansing, Mich. 


The polystyrene foam contains a 
flame retardant, which means the 
material won't catch fire. But if a 
flame is applied to it, the foam will 
burn. Dow Chemical, the foam's 
manufacturer, says that the combus- 
tion products are no more toxic than 
those that are released by burning 
wood. Although polystyrene is not 
recycled as widely as some other 
types of plastics, many companies 
across the country recycle polysty- 
rene into plastic lumber, fencing, 
decking, and other materials. 


TV Doesn't Make 
the Grade 


YOUR ARTICLE “Falling Grades" 
[Science and Technology Newsfront, 
July], which partly blames teachers 
for poor math and science scores 

in schools throughout the United 
States, didn't mention other impor- 
tant factors: American pop culture 
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and lazy parenting. Perhaps students 
from other countries aren't raised 
on MTV, The Simpsons, Beavis and 
Butthead, and South Park. 
Keith Vickers 
Newport Beach, Calif. 


Scuba Mouse 


I WELCOMED YOUR comments 
on the need for a blood substitute 
that is safe, easy to store, and easy 
to use [FYI, July]. But I have one 
correction: The experiments in 
which a mouse was immersed in 

a solution of fluorocarbon for 2 
hours and emerged unscathed 
was reported in 1966, rather than 
the mid-80s. 

An unforgettable reminder of 
the experiment with a mouse can 
be found in the movie The Abyss, 
where a mouse was shown immersed 
and breathing in clear liquid. 

David Burris 

Uniformed Services University of 
the Health Sciences 

Bethesda, Md. 


Apple Upgrades 


YOU STATE that Apple's iMac 
comes with only a 33Kbps modem 
[What's New, Aug.]. But I've read 
the new desktop is being sold with 
a 56Kbps modem. 
Eric Browning 
Eric.Browning@m.cc.utah.edu 


Apple initially announced its inten- 
tion to sell the iMac with a 33K bps 
modem. The change to a 56Kbps 
modem came after our press date. 
Corrections: The Federal University 
is located in Parana, Brazil [What’s 
New, Aug.]. 

Earth’s magnetic field guides 
charged particles toward the north 
and south poles to create the 
Aurora Borealis [FYI, Sept.]. 

The hydrogen car [What’s New, 
Aug.] generates electricity from 
hydrogen. Water is a by-product. 
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Eleven new 
reasons to park your 
carin the driveway. 


NEW RIDGID BENCH TOP AND STATIONARY TOOLS. 
YOU'LL FIND THEM ALL AT THE HOME DEPOT. — 


- Your garage is about to get a lot smaller. Thanks to the new line of woodworking tools from Ridgid, 
a name professionals have trusted since 1923. Built to last, each tool has been engineered for the 
serious woodworker and is backed by a lifetime warranty. And, of course, at The Home Depot, 4 
you'll always find them at the guaranteed low price. Every day. So you can afford to build 
RIDGID almost anything you want. Including, perhaps, a new place to park the family car. 


© 1998, HOMER TLC. Inc Low prices are just the beginning. 


Mega Minolta 


THE NEW Dimage EX from 
Minolta is a megapixel 
(1,344 by 1,008) digi- 
tal camera that gives 
you a choice of lenses: 
the Zoom 1500 model 
comes with a 3X optical 
zoom lens, while the 
Wide 1500 model has a 
wide-angle lens. Both 
are detachable lenses, 
tethered by a thin cable. 
Each has 16MB of mem- 
ory, a color LCD, and a 
video-out port. Price: 
$999. www.minolta.com 
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Baby Whirlybird 


MOLDED FROM CARBON FIBER, the Pixel 4 is the small- 
est remote-controlled model helicopter in the world. 
It is also at least half the weight of any other. The 

prototype palm-size model weighs only 59.8 grams 
with its nickel-cadmium battery, and runs for 3.5 
minutes. Designer Alexander Van de Rostyne's next | 
challenge is to make an even lighter wallet-size | 
model. www. planetinternet. be/pixel4 | 


Lift This, Atlas 


MEASURING 42 feet in diameter, Eartha is the largest rotating 

and revolving globe in the world. The map surface, which v 
consists of 792 panels, was compiled from satellite 
imagery and contoured to show mountain peaks 
and ocean canyons. Eartha took two years to 
build and is now housed in the three- 
story glass atrium headquarters of 
DeLorme, the mapping-software 
manufacturer. DeLorme, 2 De- 
Lorme Dr., Yarmouth ME 

04096. www.delorme.com 
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Mood Maker 


KENWOOD'S POWERPAD remote control not only brings up the 
music, it closes the curtains and dims the lights. Sold as part 
of Kenwood's VR-2090 and VR-2080 audio/video receivers, the 
PowerPad can operate X-10, Lutron, and Makita lighting- and 
drapery-control systems. The remote can be programmed to 
execute seven system adjustments at the touch of a button so 

the TV and VCR can be turned on, 
lights turned off, and drapes 
closed all at once. 
Kenwood USA, 
Box 22745, Long 
Beach CA 90801. 
www. kenwood 
usa.com 
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THE NEXT generation of 
America’s favorite pony 
car gets more power, along 
with significant improve- 
ments to its powertrain 
and chassis. The 1999 Ford 
Mustang's base 3.8-liter 
V6 engine now delivers 
190 horsepower, a 40-hp 
increase, and its 4.6-liter 
V8 is up 25 hp for a total 
of 250. A wider track and 
stiffer chassis improve 
ride and handling. 
Available next month. 
Price not yet set. 


Tiniest Talker 


SHOWN actual size, Moto- 
rola's V series of cellular 
phones will be the smallest 
in the United States when 

it becomes available early 

next year. The 2.7-ounce 
phones have 160 minutes of 
talk time and 160 hours of 
standby with a regular bat- 
tery. Just millimeters thicker 
than the regular battery, an 
extended-life battery provides 
660 minutes of talk time and 
660 hours of standby. The 
price will be approximately 
$600 but will depend on 
model and service provider. 
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Mr. Propeller-Foot 


THE BIO-FIN harnesses the power of the propeller 
and puts it on your feet for swimming. The split- 
fin design enables the fins to rotate like a pro- 
peller to create lift and reduce drag, making 
them 20 to 40 percent more efficient than 
older fins. Available in elastomer for $150 

and rubber (shown), which is slightly 

heavier, for $175. Apollo Sports USA, 

12322 Hwy. 99 S., Unit 102, Everett, 

WA 98204. www.appollosportsusa.com 
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DORAL FULL FLAVOR 


SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 


DORAL 


WHAT'S МЕЙІ 


Plug and Play 


THE LECTRA V24 MOTORCYCLE from EMB comes 
with something extra—a plug. The bike 
features an electric drive system that in- 
cludes a unique electronically assisted 
braking mode, which turns kinetic 
energy generated during braking into elec- 
trical energy, extending the vehi- 
cle's range up to 35 miles. Top 
speed is 45 mph. Price: $3,995. 
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www. motorbike. org 


Pictures by Walkie-Talkie 


KENWOOD'S RADCAM Visual Communicator is the first walkie- 


talkie accessory that transmits pictures as well as sound. 
Simply plug the RadCam into a radio transmitter, frame the 


picture you want to send on the unit's LCD monitor, and 
push the transmit button. About 30 seconds 

later, the image shows up on the recipi- 
ents RadCam. Price: $585. Kenwood 4 


Communications, Box 22745, 
Long Beach CA 90801. 


Ocean Ranger 


A 29-POUND AIRPLANE WITH A WINGSPAN of only 10 feet 
made history on August 21, when it became the first 
autonomous, civilian aircraft to cross the Atlantic 
Ocean. A joint project of The Insitu Group of 
Bingen, Washington, and the University of 
Washington Department of Aeronautics 
and Astronautics, the Aerosonde flew 
the 2,000 miles from Newfoundland 
to the Hebrides Islands in Scotland 
in 26 hours. www.washington.edu 
/newsroom/ news 


Lx Cochlea | 


Deafness- 
Defying Device 
UNLIKE HEARING AIDS that 
amplify sound, cochlear im- 
plants stimulate auditory 
nerve fibers inside the coch- 
lea, a tiny inner-ear organ. 
The Nucleus 24 implant com- 
bined with the ESPrit speech 
processor converts sound to 
electrical energy and stimu- 
lates auditory nerve fibers 
via 22 electrodes that trans- 
mit sound to the brain. The 
implant picks up a broader. 
range of sound than any 
other implant; it is the first 
to be approved for people 
severely deaf in both ears. 
Measuring 1 by 7 by % 
inches, it can be fitted for 
children as young as 18 
months. Cochlear Corp., 61 
Inverness Dr. East, Suite 
200, Englewood CA 80112. 
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\Ask anyone and they'll tell you PC-DVD" Encore is a better way to watch 
1movies. And they're right. Because DVD movies use digital technology so you 
experience every action, every sound, and every color. But PC-DVD" isn't just 
about movies. With PC-DVD" Encore, you can use all your existing CD's — 
because Encore looks, works, and acts just like a CD-ROM 
drive. It runs your multimedia applications, plays audio CD's, 
and accesses encyclopedias. PC-DVD" Encore also allows 
you to access 17 gigabytes of information — that's 25 times more than a CD-ROM. With all that 
extra space, you get more words, more action, more video, and more sound. Just add popcorn. 
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CREATIVE 


WWW. SOUNDBLASTER.COM 


1338 Creative Technology Ltd. All brand or product names listed are trademarks or registered trademarks and are property of their respective holders. If you're not on the net, give us a сай at 1.800.998.1000 for more information 


20 


WHAT’S 


= 


ч ғ 
ЕШ Е 1 | 
Ear LE XV E E 


WITH AN all-touch- 
screen LCD control pad, 
Motorola's Smart Pager 
SP1300 is the world's 
first electronic organizer 
and pager with a graph- 
ical user interface. To 
keep you organized, ad- 
dress book and calendar 
information can be 
stored in the unit's 1MB 
of memory and synchro- 
nized with your PC when 
you hook up to it. The 
4.6-оипсе pager is 
available for 5249. 


Camouflage Filter 


NATURE, THE MASTER camou- 

flager, may have finally 
met its match in Steiner's 
Predator binoculars. Its 
coated lenses filter out 
greens in grass and trees 

so what you're seeking is 

more apparent from afar. 

Convenience features include a 

green rubber housing and wraparound eye cups 

to reduce side light. The Predator field of view is 390 feet 

at 1,000 yards. Price: $379. www.pioneer-research.com 
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Agitators, Keep Ош 


MATSUSHITA has developed the first washing machine 
that uses centrifugal force instead of an agitator to 
clean your clothes. During the wash cycle, sudsy water 
is pulled through garments by centrifugal force, 

which avoids the tangling and twisting of con- 
ventional washing and places less wear 
and tear on fabric. The 17-pound capacity 
washer sells in Japan for $850. There are 
no current plans for introduction in the 
United States. www.panasonic.co.jp 
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Radical 
Practicality 


THE LANCIA Dialogos con- 
cept car is smooth and un- 
cluttered—with no exterior 
mirrors, wiper blades, or 
even door handles. Driver 
and front-passenger seats 
swivel 90 degrees for easy 
entry. The steering 
wheel parks in a 
raised central 
position and 
is moved lat- 
erally, along 
with the ped- 
als, for left- or 
right-hand control. The Dia- 
logos isn't merely a design 
exercise: Fiat plans to incor- 
porate some of these op- 
tions into its luxury line. 
Fiat Auto S.p.A., Corso Mar- 
coni 10, 10125 Torino, Italy. 
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Power on 
the Cheap 


PACKARD BELL'S fall lineup 
includes home PCs that 


cost as little as $699 (with- 


out a monitor), or as much 
as $1,599 if you prefer 
something with a 400MHz 
Pentium II chip that's 
loaded for maximum 3-D 
gaming. The models cost- 
ing less than $1,000 don't 
skimp on the power either: 
They use new Cyrix MII 
and Intel Celeron proces- 
sors running at 300- or 
333MHz, with 56Kbps 
modems included. 
www.packardbell.com 
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THAT’S NEW 


Robo Pet 


IT WON'T ROLL OVER, but the entertainment robot being devel- 
oped by Sony engineers obeys hand signals to walk, sit, stand, 
lie down, and exhibit its distinct personality. The cat-size play- 
mate comes equipped with a 64-bit central processor and has a 
modular control architecture that lets you swap the four legs for 
wheels, or a combination of arms and legs or wheels. Future ver- 
sions may be capable of recognizing voice commands. The ex- 
perimental prototype could be a real product—pet?—by around 
the year 2000. www.sony.co.jp 


HIGHWAY officials in Ger- 
many are adding solar pan- 
els to the country’s many 
miles of acoustic barriers. 
The first one is visible near 
Ammersee Lake on the A96 
autobahn between Munich 
and Landau and adds about 
30 kilowatts to the national 
electrical grid, says Bayern- 
werk, the electric utility 
that built the wall. That's 
enough for 15 conventional- 
size houses. As early as 
next year, Bayernwerk plans 
to begin building 100-kilo- 
watt structures. Bayernwerk 
AG, Postfach 200553, 
80005 Munchen, Germany. 


A Caddy for All Seasons 


CADILLAC JOINS OTHER luxury carmakers with the introduction of its | 
first SUV, the 1999 Escalade. The chassis and 225-horsepower 5.7- | 
liter V8 engine are shared with the full-size GMC Yukon Denali SUV. | 
Distinguishing features include a redesigned grille and built-in On- 

Star navigation/emergency signaling system, among other Luxury | 
items. The Escalade’s four-wheel-drive system uses speed sensors to | 
detect rear-wheel slip, automatically engaging the front axle. The 

price is approximately $45,000. 
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Design a truck with the demands of 1% of the world in mind and you not only build a better truck but you — 


Do one thing. Do it well. powerful Vortec V8 engines ever and the first 4-wheel anti-lock disc brakes on a i ?-ton pickup. What 1% of the: 
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raise everyone else's standards. Fully redesigned, the all-new Sierra boasts the most 


world wants, it gets. Call 1-800- GM C-8782, or visit our web site: www.sierra99.gmc.com. = 
ee 


trust the 
folks in the 


If you want tools that аге built to last, 
head to your local Ace Hardware dealer. 
Because they offer an entire line of 
Ace Brand hand tools, from screwdrivers and 
socket sets to hammers and wrenches. 


Fach with a full lifetime warranty. 


Brand 


Ace is the Place on the Ме! © www.acehardware.com 
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Steve 
Carmel Ace Hardware 


* on PBS 


vare Corporation 


TIHAT’S NEW. 
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Linear ball bearings 


P Pressure EM Pin point 
E. Sensors " Backstroke start bar Auto Focus 


ORANT JERDING 


CANON'S Е05-3 SLR uses a 
new 45-point auto-focus 
Swimming Blastoff system that is nine times 
AD Geer аас as precise as its predecessors. 
MPETITIVE SWIMMING, those who This system was developed through the 
f the starting blocks and into the first use of a CMOS image sensor, which is 
‹ Be and efficiently usually generally used in digital cameras. And it's 
versity of F todda didi ( J. Baier combined with a faster sensor—'/0 versus '/ of 
latfo m that a second—that knows where you're looking and 
focuses there. A new flash system enables you 


Monitor 


to control additional flashes wirelessly. Price: $1,900. 
WWW.usa.canon.com 


THE XTREME Xplorer watercraft's resemblance to an 
airplane is not coincidental—with speeds as fast 
as 100 mph, it really flies across the water. The 
boat's wings generate lift in ground effect, just as 
the wings of an airplane do close to the ground, 
but the Xplorer remains in continuous ground ef- 
fect. While principally designed for water use, the five-passenger Xplorer can be 
run on any flat, hard surface, such as snow, ice, sand, or concrete. On display at 
the National Maritime Center in Norfolk, Virginia. Price: $300,000. 


БТЕТЕН KNOX 


Beach Bus 


LOOMING 11 FEET TALL, the Terragator 
transports as many as 24 people along a 
beach, leaving fewer marks than a four- 
wheel-drive vehicle. The Terragator dis- 
tributes its 27,000-pound bulk across 
i 5-foot-tall by 3-foot-wide tires. It can 
16 slog through 8-foot crashing waves and 
| 4 feet of water. When it's not being 
used for emergencies, you can ride 
on this one-of-a-kind vehicle 
at Virginia Beach's False 
= B Cape State Park when roads 
524% аге closed off-season. 
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YOU'LL BE THE ONE OTHERS LOOK TO. YOU WILL BE A LEADER. 


4 TEAM LEADER 
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Big Blower Cools Cleverly 


DEVELOPED BY RESEARCHERS at the Florida Solar Energy Center, the proto- 
type Gossamer Wind ceiling fan’s curved blades move twice as much air as 
traditional flat blades. An infrared motion-control sensor turns the fan on 
and off automatically when a person enters or exits the room. 
Available from Catalina Lighting next year, the unit's 


price is not yet set. www.fsec.utf.edu d | сі М 


Bacteria Buster 


FOOD PURE eliminates up to 
90 percent of surface bacte- 
ria like Eschenchia coli and 
Salmonella, greatly reducing 
the danger of food poisoning. 
The device combines ozone 
and ultraviolet light rays, a 
decontamination method 
currently being used to kill 
bacteria in food-processing 
plants. Price: $495. RGF 03 
Systems, 3875 Fiscal Ct., 
West Palm Beach FL 33404. 


Pedal While 
You Paddle 


PEDALING and paddling 
within the same hour isn't 
only for triatheletes. With 
the Hobie Mirage kayak, you 
can pedal, paddle, or do 
both at once for a full-body 
workout. Two underwater 
fins propel the craft as you 
pedal. Steering is controlled 
with a joystick-like device 
on the right side of the 
cockpit. In shallow water, 
pushing a pedal all the way 
forward raises the fins to 
leave only 6 inches of the 
Mirage submerged. Price: 
$1,195. www.hobiecat.com 


Green Luxury 

MERCEDES RINGS IN THE model-year 2000 with an all-new 
S-Class sedan. Due in the United States next spring, the 
sedan features svelte styling and is slightly shorter and 
lower than the previous model, while at the same time 
providing more legroom. The S-Class will be powered by 
a line of innovative twin-spark, three-valves-per-cylinder 
engines that will meet California's Ultra-Low Emission 
Vehicles standard for internal combustion engines, one 
of the strictest in the world. The price is not yet set. 
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AVCR That 
Remembers 


YOU'RE watching the World 
Series live on TV. It’s the bot- 
tom of the 9th, bases loaded, 
two out. Just then, a knock 
at the door. No need to ig- 
nore it—Replay TV automati- 
cally records the live program 
as an MPEG 2 file on its in- 
ternal hard drive, so you 
won't miss any action. The 
device can be set up to 
record 7 hours of single 
events and regular shows. 


Unlike a regular VCR, it can 
be set to store only the most 
recent episodes. Price: $995. 
Replay Networks, 1003 Elwell 
Ct., Palo Alto CA 94303. 


28 


PHILIPS’ ESP80 digital cam- 
era comes with a twist: a 
rotating 3X zoom lens. 
It captures images at | 
1,280 by 960 pixels, апа 
lets you record as much 
as 8 seconds of audio with 
each picture. In another 
twist, it also comes with 

a credit-card-size remote 
control. It also has a color 
LCD, video-out, and 4MB of 
memory. Price: $799. www 
.digitalcamera.philips.com 


Swivel Pictures 


Time-Left Machine 


"HOW OLD ARE YOU NOW?" takes on new meaning with 
Cholestron Pro: It tells you your "bio-age." The device 
tests your cholesterol level—its primary function—and 
then uses a mathematical algorithm to assess seven other 
risk factors, such as body mass index, medical history, and 
age, to calculate your biological age and your overall risk 
for developing heart disease. The company expects FDA 
approval by the end of this year, with the test available 
in pharmacies nationwide for as little as $10. Lifestream 


Technologies, 201 Linden St., Fort Collins CO 80521. 


A Grander Cherokee 


YOU MAY BE DRAWN to the 1999 Jeep Grand Cherokee's 
new aerodynamic shape and luxurious interior, but the 
most significant changes are to its chassis and four- 
wheel-drive system. A hydraulically actuated drive sys- 
tem automatically keeps the Jeep moving even if only 
one wheel has traction. Power options include a stan- 
dard 4.0-liter inline six-cylinder and a new 4.7-liter 
235-horsepower V8. Prices start at $28,000. 
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"БЕ all the 
screams 


and Chills of 
your favorite 
games 
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Try it ona Pentium П 


and multiply by 


or Tate Corp 


Step up to a whole new level of gaming intensity. With a Pentium" I] processor powering your compute! 
suddenly you'll see your favorite games scream to life like never before. The Intel” Pentium H processor 


helps bring huge sound, fast action and 3D realism to today’s most cutting-edge games. New titles like 
a 


Half-Life” from Sierra Studios are specifically designed to take advantage 


du wu 


of the incredible performance of the Pentium ll processor. To find out 


about more amazing new titles created for the Pentium II processor. check 


out the Intel software showcase at 


Ihe Computer Inside 


PATENTED 5Y NCHRONOUS PLAYBACK 


| admit it. | love the sound of my own voice. And now 5 


when | say things like “start dictation, “delete paragraph,” “launch 
e-mail" my computer does it. Does as it's told. Philips Ғгееӛреесһ 98” 


ТІПТІ 

= PHILIP 
software makes it possible. Put your mouth to work. Call, toll free, 
1-877-856-4154 or visit www.freespeech98.com | oft make H И he; 


© 1998 Philips Consumer Electronics Corporation. 
All other names are either registered trademarks or trademarks of their respective owners. 
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THE OCE 


DEEP BENEATH the surface of the 
North Pacific are found some of the 
most bizarre creations on the planet. 
Called “black smokers,” they are chim- 
ney-like pillars that form when min- 
eral-rich, super-hot waters leak out 
of cracks in the ocean floor, As this 
chemical stew hits the icy Pacific, 


the minerals instantly pre- 
cipitate, building up to 
form tall stalagmite-like 
columns that can grow to 
100 feet or more. Some- 
times, the hot water is so 
laden with material that it 
turns inky black, causing 
the pillars to look as if 
they’re billowing smoke. 
Oceanographers who 
study black smokers be- 
lieve they may hold clues 
to how life originated on 
Earth. That's because the 
smokers are home to life 
forms found nowhere else 
on the planet, including 
microbes that can with- 
stand extreme heat and 


toxic chemicals, conditions 
that may have been typical 
during Earth's earliest days. 


Until recently, however, 

the study of the smokers 
was limited to videotapes 
and measurements made 
by deep-diving submersi- 


bles. But this past summer, 


ЗІ NOVEMBER 1998 


ah D a т. 2 
h Eu eu 
ЕТ ы 


E & ECHNOLOGY - 


rc ! of Natural History succeeded in 


Pacific Northwest. “I decided to use 
a technique loggers use," he savs. 
Hitch nA RAW SAE | That was to devise a “choker” like the 

` cables loggers use to drag downed 
trees to waiting trucks. Olson also 
' a team from the University of Wash- | borrowed another tool from loggers: 
| ington and the American Museum a chainsaw. This was a special un- 
dersea saw, however, hydraulically 
driven and armed with a diamond- 
coated blade. 

Using these tools, the smoker 
team retrieved four intact pillars, 
one of which was still 194°F when 
it reached the surface after nearly 
2 hours in transit through the cold 
Pacific. Researchers will study the 
smokers to learn more about how 
they form and what 
lives on them. Two will 
then be put on display 
at the American Mu- 


| bringing four smokers to the surface. 
Collecting the smokers was tricky 
because, though hard, they are very 
brittle. Then there was the challenge 
of working under 18,000 feet of cold 
water. LeRoy Olson, an engineer 
with the university’s Applied Physies 
Laboratory, drew on techniques he 
sees all around him in the forest-rich 
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To retrieve a “black smoker” from 
the ocean floor, scientists aboard a 
ship used the remotely operated 
Canadian submersible ROPOS to drop 
„а barrel-shaped “choker,” a cage 
made from steel pipe and cables, 
over the chimney-like structure. 


seum of Natural History 
in New York City as 
part of the new “Hall of 
Planet Earth” exhibit 
opening next spring. 
— Douglas Gantenbein 


Choker 


The scientists then sent 
a signal to the basket, re- 
leasing floats on the free | 
end of the retrieval à 
line. When reeled in,  - 

the black smoker 
snapped off at 

its base and 

was carried up 

in the cage. 


The robotitightened the ca- Pb. 5 
bles, then plunged а chain- | Basket with 
saw into the &moker's base. retrieval line 
Next, the robot hooked one ^ ғ. and floats 
end of a 1.5-mile-long Te | й 

trieval line, wound carefully 
in a basket, to the cage. 
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Texas researchers 
want to breed tall 
mesquite trees for 
flooring and furniture. 


Wanted*Tall Trees 


RESEARCHERS at Texas A&M University 
in Kingsville are looking for a few 
good mesquite trees. 

À South Texas native, mesquite is 
typically viewed by ranchers and home- 
owners as a water-hogging trash tree. 
Until recently, its only commercial ap- 
plication has been as wood chips used 


to flavor smoked meats. But mesquite 
wood—which is reddish orange in 
color, densely marbled, and extremely 
hard—is increasingly being used to 
make flooring and furniture. 


MEDICINE MB 


Pump It Up 


s MOST MUSCLES IN THE BODY mend 
` themselves after a damaging blow, 
but not the heart. A heart attack kills 
some cardiac cells, and without them, 


ы the heart may not have enough strength 
the body. Heart disease ranks as the numb E 
health-related killer in the United States. — «| 
Now, a new study by Dr. Doris Taylor at Duke University — 
- Medical Center in Durham, North Carolina, su 
may һе а. мау of repairing cardiac cell damage. In; й 5 
periments, Taylor removed skeletal cells from the hindlimbs of ` 
rabbits with кш hearts; ang ар the е iis s into БЫТЕ” 
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Problem is, most existing mesquite 
trees are short and gnarly. Tall, straight 
trees that can produce finished boards 
6 to 8 feet long are so rare that the 
university has offered a $100 bounty 
for the best specimen from a managed 
landscape, and $100 for the best tree 
from the open range. 

At one time, such specimens must 
have been fairly common. In Mexico, 
many large church and mission doors 
are made from mesquite, and stumps 
3 feet in diameter can still be found 
in the Rio Grande Valley. But most big 
mesquite trees have fallen before the 
developers' bulldozers and the ranch- 
ers' chainsaws. 

"We hope to take seeds from trees 
we find and, through selective breed- 
ing, grow a new generation of tall, 
straight mesquite," explains Robert 
Ohm, a research associate with A&M's 
Center for Semi-Arid Forest Resources. 
Ohm estimates it will be five to 10 
years before such trees are commer- 
cially available.—Richard A. Marini 


Two weeks after 
cells from a rab- 
bit's legs were 
transplanted to its 
damaged heart, the 
cells have grown into 
fibrous muscle tissue. 


gests there ~ > 
animal ex- | 


ned ine ve Wr pde PA o improved the heat rt 
because skeletal tissue naturally repairs itse mbs 

The rabbits. were monitored for only ê eds: but dine experiments will test 
ects. "We're just beginning. to understand. how this repair mech: 
anism might apo to other кинон" зау» ЖУ yr 


| | for long-term ef 


32 


r.—Gunjan Sinha: a 


t 2 ca 5а And m 
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Dolly Has Company 


IN THE MONTHS after Dolly delir- 
ium, many scientists raised doubts 
over whether the sheep was truly a 
clone. There wasn’t sufficient evi- 
dence confirming her lineage, they 
argued, and nobody had been able 
to replicate the experiment that 
created her. This summer, those 
doubts were finally cast aside. 

In tests done at PPL Therapeu- 
tics in Scotland, researchers learned 
that Dolly’s DNA is identical to the 
DNA of the mammary cells from 
whence she came. At the same time, 
Teruhiko Wakayama from the Uni- 
versity of Tokyo and his colleagues 
at the University of Hawaii succeed- 
ed in creating the first mice cloned 
from adult cells, using a technique 
in which a donor nucleus is injected 
into an egg whose nucleus has been 
removed, Although not identical to 
the method used to clone Dolly, the 
“Honolulu technique” again shows 
that researchers can turn back the 
clock of an adult cell so that it be- 

haves like a newly fertilized em- 
bryo. The researchers repeated 
the procedure to produce sec- 
ond and third generations of 
cloned mice. 

The mice give scientists an 
experimental model in which to 
study many other applications of 
cloning, including the possibility 


EX of cloning human cells to pro- 


duce transplantable tissues. 

! ‘Transplants could benefit mil- 

7 lions of people afflicted with dis- 

eases in which healthy tissues 
become damaged, such as multiple 

sclerosis and Alzheimer's. 

But before scientists can begin 
cloning human cells, enormous eth- 
ical and legal hurdles must be cleared. 
Congress has banned any federal 
spending for research on human 
cloning until 2002, and some states 
are also considering bans on pri- 
vately funded research.— G.S. 
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It goes about a country mile. 
(City mileage may vary.) 
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The longest-distance cordless phone there is. 


T" Panasonic introduces GigaRange, the world's first 2.4 gigahertz digital cordless phone. 
Never before has a cordless phone been able to go so far and sound so good. 
For more info call 800-211-PANA or visit www.panasonic.com/gigarange 
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In the Quest for High Performance, Som 


If you're an automotive designer, there isn't a 


more challenging or, ultimately, a more reward- 


ing assignment than to be given the opportunity 
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| The new lighter, stiffer hardtop takes Corvette | 
performance capabilities to the ultimate degree. 


to create the next Corvette? It's not something 
we take lightly. Great automotive design and 
Corvette have gone together since the very first 


one in 1953. It's about heritage, passion, tradition 


and the future, all at once. And the fact that any 


new Corvette design must speak loudly of the 
performance potential that lies underneath the 


skin. [he new Corvette hardtop would certainly 


have to measure up to some pretty lofty standards. 


Our Future Must Start With Our Past. Our past 
is really important to the Corvette Design 
Team. Each and every day, we live and 
breathe Corvette history. Legends like the 
Corvette 55. The original Sting Ray. The ‘63 
Coupe. The Mako Shark. It’s all there for us to 
see whenever we turn a corner in the halls of 
our design studios. From memorable street 
cars and significant race cars to forward-looking 


concept cars and design studies, we feel the 


By John Cafaro, Chi 


| 


| Detailed aerodynamics: Like all Corvette models, the hardtog 


presence of every Corvette that ever came 

before. Which is exactly why it's such a privile: 
to have the opportunity to design the next ог 
Decause as designers, we don't just create a 


new Corvette, we get a chance to make history 


ardtop Corvette is back.} 


imes You Have to Get Back to the Basics. 


lesigner, Corvette 
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idercarriage is designed to manage air flow and reduce drag. 
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he New Hardtop Is the Essence of Corvette. 


ince the era of the competition Grand Sport, a 
ixed-roof configuration has always meant the 
iltimate performance Corvette, and the new 


iardtop is no exception. To accentuate the 


purity of the shape, we created a minimal "green- 


house," getting back to the functional simplicity 
of all sports cars. By doing this, we enhanced the 
taut, muscular fenders, elegant wheel openings 
and aggressive wheels. We feel the look empha- 
sizes the true spirit of the car. The net impact we 
were going for is one of no-nonsense power and 
pure performance; in other words, the very 


essence of what Corvette is all about. 


For Purists, It's the Ultimate Corvette. We didn't 
want this Corvette to lack for anything. After all, 
this was the first fixed-roof Corvette in 32 years, 
so it had to have all the performance ingredients 
that make the new convertible and coupe so 
special to begin with. The Corvette Design Team 
went to work from there. Starting with its 
lighter-weight structure consisting of a strong 
perimeter frame combined with a center back- 
bone (the C5 was already over four times stiffer 
than the previous generation), the new hardtop 
configuration is even more rigid for enhanced 
road "feel" and overall solidity. From there, this 


new Corvette gets all the right stuff: all-aluminum 


5.7-Шег V8 with sequential-port fuel-injection, 345 


horsepower at 5600 rpm, 350 lb.-ft. of torque at 
4400 rpm and electronic "drive-by-wire" throttle 


control. Close-ratio six-speed, rear-mounted 


manual transmission. Limited slip differential. 


Speed-sensitive, variable-effort, rack-and-pinion 
power steering. Huge 4-wheel, ventilated power 


disc brakes. 177х 8.5" aluminum wheels in the 


front, 18'x 9.5" in the rear with Goodyear Eagle F1 


GS high-performance, extended-mobility tires. 


Lightweight aluminum suspension pieces and 


standard Z51 Performance Handling Package 
(which includes stiffer springs, larger stabilizers 
and larger mono tube shocks). In short, there's 


enough performance hardware here to please 
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The rear-mounted transmission in Corvette contributes to the | 
excellent weight distribution and responsive performance. 


even the most hard-core enthusiasts. And 
that's what it's all about, really. Performance 
for performance sake. For purists, it is easy to 


see why the hardtop is the ultimate Corvette. 


Work? It's a Labor of Love. To say everyone here 
on the Corvette Design Team loves these cars is 
an understatement. We drive them. We collect 
them. We even race them. We're Corvette 
enthusiasts through and through. That's why 
we love the new hardtop. It represents every- 
thing Corvette stands for: Power. Passion. 
Advanced Technology. Performance. And The 


Future. Drive one and you'll see what we mean. 


Call 1-800-950-2438 
or visit www.chevrolet.com. 


©1998 GM Corp. Buckle up, America! a 
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| Sure Signs That The #1 Ingredient In || 


(Or Se Your Says). 


3) Your Dog 
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Dog 
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Steak Sauce. 


In fact, we use more beef in our dog food than any 


There's probably nothing your dog would rather 


find in his bowl at dinnertime than real beef. | other ingredient. And since beef is one of the best 


The fact is, dogs have always loved its hearty, 


robust taste. But many dry 


dog foods claiming to be 


corn as their first 
ingredient. Not Purina O. N. E? 
Purina O.N.E. brand Beef & Rice Formula 


has the real beef dogs love as its #1 ingredient. 


O POR Ralston Purina (omms 
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sources of protein there is, Purina O.N.E. can help 
supply your dog with the nutrients he needs to 
keep him healthy. With all the beef that's in our 
Beef & Rice Formula, don't be surprised if vour 
dog asks you to bring him a bottle of steak 
sauce. But just try not to laugh if he mis- 
pronounces Worcestershire. 

For more information or to receive a special 


offer, call 1-800-787-0078, extension 2029. 


SECOND TO NONE 


Electric Whale 


THE JAPAN Marine Science 
and Technology Center is 
turning to the sea for alter- 
native energy with a device 
dubbed the Mighty Whale. 
Painted to look like a whale, 
the $8 million experimental 
device swallows waves and 
spews electricity. 

The Mighty Whale is es- 
sentially a 164- by 98-foot, 
4,850-ton barge housing 
three 40-foot-high chambers. 


The Mighty Whale could be 
used to power remote Japan- 
ese villages or fish farms. 


ENGINEERING] 


Field on Wheels 


WHEN THE New York Mets unveil their 


new stadium in 2002, it will be the 
only one of its type with a movable 


grass field. Designed to accommodate 
a variety of large events, the stadium 
will also have a retractable roof. Now 
the Mets will have something to brag 
about to their rivals across town, the 


New York Yankees. 


“The biggest issue of using a sta- 


dium for other events is the condi- 
tion of the playing field,” says Dave 


Howard, senior vice president of busi- 


ness and legal affairs for the Mets. 
“We envision this facility as a year- 
round, multipurpose entertainment 
facility.” The roll-out playing field 
would protect the grass during con- 
certs and other large-scale events. 
The Mets’ grass field will roll out of 


the stadium through an opening 
behind left field, and be 


parked outside (inset). 2-0 2. I 


"We would have the ability, within 


minutes, to roll the playing field right 


out of the building, leaving a con- 
crete deck," Howard says. "The actual 


soil and drainage system would be 


contained in what could be loosely 
defined as a tray—about a foot to 
a foot and a half deep." A steel su- 
perstructure more than 6 feet tall 
would support this tray. The entire 


field would be approximately 8 feet 


above the concrete deck. 
The current design calls for the 


field to be mounted on wheels under- 


neath the superstructure. The entire 


field would roll out of the ball park 
for temporary storage beyond the 


left-field wall in the parking lot. 
When completed, the $500 million 
stadium will seat 45,000 with grass, 


HNOLOGY 


The chambers are open 
at the bottom, beneath 
water level, and have 
bottleneck openings at 
the top that are fitted 
with turbine generators. 
The wave-driven rise 
and fall of the water 
level alternately sucks 
in and blows out air, 
spinning the turbines. 
In July, the Mighty 
Whale started a two- 
year trial run to verify 
performance and assess 
the impact on the ma- 
rine environment of in- 
tercepting waves that 
would normally wash ashore. 

The device will be anchored in 
130 feet of water outside the mouth 
of Gokasho Bay, about 200 miles 
west of Tokyo. It will continuously 
generate about 14 kilowatts of elec- 
tricity, which is enough to power 
four or five households. 

Wave energy looked promising in 
the wake of the 1970s energy crunch. 
But research funding dried up as 
oil prices dropped. Several demon- 
stration projects are still under way 
in Europe, and Britain may revive 
funding for wave energy research. 
Michael McCormick, an engineer 
at Johns Hopkins University іп Bal- 
timore who has long been involved 
in wave energy research, says that 
the lack of U.S. government sup- 
port means that “Europe and Japan 
are where the action is." 

Despite significant progress, wave 
energy devices still have a long way 
to go. Project leader Yukihasa Washio 
says that if the Mighty Whale can 
be scaled up to commercial size, 
electricity generated by it would 
cost about 28 cents per kilowatt- 
hour, double the price of conven- 
tionally produced electricity in 
Japan. So researchers don't expect 
Mighty Whales to replace the na- 
tion's conventional power plants. 
Instead, they might power isolated 
communities.—Dennis Normile 
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Art Imitates Life 


THE PASSENGER LIST for John 
Glenn’s historic space shuttle flight 
includes a heart surgeon and an arti- 
ficial heart. Nobody is anticipating 
a heart attack aboard the shuttle. 
Rather, the artificial heart is part of 
an experiment to study what hap- 
pens to human hearts in space. 

In the mid-1980s, medical research 
on the shuttle revealed an astonish- 
ing fact: An astronaut's heart shrinks 
in size by about 15 percent during 
space flights. So far this hasn't been 
a health concern for astronauts, but 
NASA would like to know what's 
causing the shrinkage. 

Since a real human heart can't 
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be outfitted with much instrumenta- 
tion, researchers at the University of 
Utah, Utah State University, and 
Kentucky's Bellarmine College have 
built a miniaturized artificial heart 
laboratory. Nicknamed Art (short 
for artificial heart), its key compo- 
nent is the left ventricle of a Utah- 
100 model, the successor to the 
famous Jarvik-7 artificial heart. 
Plumbing attached to Art simu- 
lates the human circulatory system, 
with a glycerine-water mixture stand- 
ing in for human blood. A computer 
will store electrocardiogram-like re- 
cordings of Art's reactions to space 
flight. The researchers hope that 
their experiment will lead to a better 
understanding of how the human 
heart works, in earthbound humans 
as well as astronauts.— Philip Chien 


Mars Rocket 


` GETTING HUMANS to Mars and back | 
is going to require a more powerful 
propulsion system than an thing 
found on today’s spaceships. Los. 
Alamos National Laboratory physicist 
Steven Howe believes he has come up 
with the right technology for the trip: 


a gas core nuclear rocket (GCNR) en- 
gine that uses an ultrahot vortex of 
fissioning uranium particles to heat 
liquid hydrogen to 100,000°F. 

A spinoff of nuclear weapons re- 
search, the gas core engine promises 
to deliver in excess of 3,000 pounds 

of thrust per pound of fuel per second 
—compared with 453 for the shuttle. 
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Howe claims that the vast majority 


of fission byproducts will stay within 


the GCNR, and the engine itself is 


not radioactive. 


“With the gas core engine, we can 


take more stuff and shielding to Mars 


in support of the astronauts, and com- 


plete the mission in one-third the time 
[of a mission powered by conventional 


Іп this engine design, liquid hy- 
drogen is injected into а vortex 
of fissioning uranium particles 
that are held in place by a mag- 
netic field. The ultra-heated hy- 
drogen expands to a gas, which 
15 expelled through a nozzle. 


белігі rockets],” ' says Howe. 
Howe and his colleagues are 

‘modeling the engine design on 
a supercomputer. Underground 


testing of a prototype could happen 


within several years if Congress ap- 


proves funding, and the engine could 


be ready for a Mars mission as early 


as 2010, which is well within the 
time frame of NASA's current plans. “This 
engine will change the way we do 


business within the solar system,” 


says Howe.—Mark Farmer | 
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Molecular Wheel 


A TEAM of European scientists has 
discovered what they call a molec- 
ular wheel: a ring-like molecule 
that spins inside a cavity formed 
by surrounding molecules. The 
tiny wheel could someday become 


The scanning tunneling microscope 
images above show a “molecular 
wheel” in its immobilized (left) and 
rotating (right) states. The com- 
puter simulation below shows how 
the four molecules nearest the 
wheel prevent it from rotating (left). 
When the wheel moves slightly to 
the right, it escapes the grip of its 
neighbors and can spin freely (right). 


part of a microscopic motor that 


needs no lubrication. 

Researchers at IBM's Zunch Re- 
search Laboratory, the French Na- 
tional Center for Scientific Research, 
and the Riso National Laboratory in 
Denmark were surprised when they 
noticed that one of the molecules 
in their scanning tunneling micro- 
scope images looked blurred. Later 
they realized that the blurring was 
caused by the molecule’s rotation. 

Apparently the molecule jumps 
back and forth between two posi- 
tions separated by only one-fourth 
of a nanometer. In one position, 
the molecule is immobilized by 
the grip of four nearby molecules. 
When it shifts into the other posi- 
tion, occupying a tiny opening in 
the molecular layer, the wheel can 
rotate in place.—D. 5S. 
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,. You're most vulnerable to 
e &$ nicotine cravings when 
ЕВО? vou Tirst start to quit. So CQ 
starts you off with a 
higher level of medicine: Gradually 
you step down your | о 
dose until you're free. AMERICAN 
And every day along the 7 SOCIETY’ 
way, a 24-hour stream of medicine 
helps calm the cravings that tempt 
you to reach for that first cigarette.” 
No stop-smoking aid 
can be a substitute for 
commitment. But once 
the will is there, СО5 a 


Cold turkey is the way most T. 
smokers try to quit. And cold 
turkey can be rough. 

But there is a calmer 
way to quit, and be 
better company тог the 
| people you love: 
‘the NicoDerm ДА. 
CQ way. 


| | 
powertul help. 
1 

| Success improves when used 

| as directed in users quide. 

| "Light smokers start at Step 2. 

i | "If you wear it for 24 hours. 

| 1 Quitting is difficult. 


SB ©1998 SmithKline Beecham Consumer Healthcare 


: | Individual results may vary. 

| SmithKline Beecham makes an 
annual grant to the American 
Cancer Society to support its 
cancer fighting mission. 


The power to calm. The power to comfort. The power to һе 
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Revolutionary firing technology and a pure platinum center 
electrode deliver the most powerful spark. Take your engine to a higher power 


with the most advanced spark plug you can buy. For a retailer, call 1-800-TOP-PLUG. 
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Cold-Proof Showers 


NO ONE LIKES having to wait 
for hot water in the morning. 
Beyond the inconvenience, the 
typical family wastes thousands 
of gallons of water each year 
doing so. Now, an ingeniously 
simple concept from Elkhart, 
Indiana-based Nibco promises to 
deliver hot water to every faucet 
in the house within seconds. 

The device works using the 
process of convection—hot, 
lighter water tends to rise atop 
colder, denser water—and can be 
employed in any home where the 
water heater is situated below the 
hot water line. First, a return water 
line is installed near the faucet far- 
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naturally wants to fall—and does so 
into the return line and cycles back 
to the water heater. Meanwhile, hot 
water leaving the heater 
fills the void in the hot 
water line. “Essentially, 
you create a continuous 
loop,” says Nibco’s Rob Nel- 
son. "Ihe water keeps mov- 
ing—at a snail’s pace, but 
fast enough to maintain 
warm water in the line.” 
When you turn on a faucet, 
a check valve closes on the re- 
turn line to prevent mixing of 
cold and hot water. 
According to the company, 
the device will save home- 
owners between 7,000 and 
14,000 gallons of water each 
year, depending on the size of 
the home. The downside: The 
water heater must work more 
often, adding $11 to $80 a year 
to the unit's operating costs. 
Although it's being marketed 


With Nibco's system, cool- 
ing water in the hot water 
line cycles back to the water 
heater through a return line. 
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thest from the water heater. That 
line and the existing cold water line 
connect to Nibco’s Just Right flow 
controller near the water heater. The 


! return line merges with the cold wa- 
| ter line inside the unit, and together 
| they proceed to the water heater. 

As water slowly cools in the hot 

ı water line, it becomes denser and 


toward plumbers, Just Right will be 
also available at home-improvement 
stores nationwide beginning in De- 
cember. It costs $65, not including 
the piping.—W.G.P. 
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The Nose Knows 


A MINIATURE NOSE MAY soon begin turning up in gas appli- 
ances. Referred to as the nose-on-a-chip and developed at 
the Oak Ridge National Laboratory in Tennessee, the device 
is capable of "smelling" natural gas leaks in stoves and 
heaters— providing protection against explosions. It can 
also detect deadly carbon monoxide, a 
colorless and odorless gas that's the 
byproduct of incomplete combustion. 
The device, which can be config- 
ured to notify the fire department 
when a leak is detected, consists of 
arrays of tiny (0.2mm to 0.5mm) fin- 
ger-shaped silicon sensors on a com- 
puter chip. The sensors bend in the presence of certain 
chemicals. For instance, when hydrogen diffuses into a pal- 
ladium-coated sensor, the metal expands. That expansion 
triggers an alarm. By selectively coating the arrays with 
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various chemicals, the chip can be customized to detect 
virtually any chemical—and even several simultaneously. 

The nose, which should be commercially available within | 
two years, 1s inexpensive and requires little power. It's also 
extremely sensitive. "With certain agents, it offers sensitivity 
in the range of 10 parts per billion," says Oak Ridge developer 
Charles L. Britton. Most existing sensors are only capable of 
detecting single chemicals, and have 
large volume and power requirements. 

"We can put hundreds of them in a 
single square centimeter,” says Brit- 
ton, "and they can be mass-produced 
using silicon micromachining tech- 
niques, making them inexpensive." 

Along with use in gas appliances, 
Britton sees the possibility of stand- 
alone devices that would monitor the 
home for harmful gases, smoke, and 
other hazards.— Douglas Page 


Tiny silicon sensors 
on this chip bend 

in the presence of 
harmful gases, trig- 
gering an alarm. 
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LIFESTYLE" 


HOME THEATER 


SYSTEMS 


What do you need for sound that 


= 


ovies, music 


brings your favorite m 


and sports programs to life’? Giant 


speakers? Racks of complicated 


electronics? Or is there something 


different? Something better? Hear 


a Lifestyle” system, and hear why 


Stereo Review believes, “There 


ly nothing else like it."* 
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1.800.444.BOSE 
Please Ask For Ext. 677 
www.bose.com/challenge 


For information on all our products: 
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NOW ELIMINATES: 
JAGGED EDGES 


SPLINTERED VENEERS 


AND 
SHATTERED EGOS 
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THE SKIL JIGSAWS: 
р To 4.0 Amp Motor for heavier jobs 
| * Dynamic Vibration Reduction for 

Smoother operation 
* Vacuum Hose Port Keeps area clean 
* Separate Variable Speed Module 

for preset or variable speed operation 
8 * Ergonomic Handle design 
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The Jigsaws from Skil аге just 
of our new line of power tools, These 
Jigsaws have the power to handle your 
most demanding cuts without a hitch, 
So things look good. And that feels great, 
кеттт 
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THE LEGEND KEEPS BUILDING " 


www.skiltools.com 
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Power Broker 


ELECTRIC UTILITY deregulation 
allows consumers to buy electricity 
from whomever they want. However, 
because electricity can’t be directed 
or stored, there’s no way to know 


The Unified Power Flow Controller is the first 
device that can control where electricity flows. 


where the power that arrives at your 
home was actually generated. 

Until now, The $30 million Uni- 
fied Power Flow Controller (UPFC), 
developed by American Electric 
Power (AEP), Westinghouse Electric, 
and the Electric Power Research In- 
stitute, can direct electrical current 
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like a valve directs water flow іп а 
piping system. Installed as part of 
an electrical system substation, the 
device gives utilities instantaneous 
and continuous control of current 
moving through their grids, increas- 
ing capacity of transmission lines 
and power grid reliability. These ad- 
vantages, says AEP, should eventu- 
ally lead to lower power costs. 

The UPFC “forces” a line to carry 
power that would naturally flow 
elsewhere. According to Aty Edris, 
EPRI’s manager of transmission 
substations, it alters the electrical 
resistance of the lines extending 
from the substation by electrically 
priming them—that is, injecting 
voltages into them. The computer- 
controlled injections make a line, no 
matter what its length, look physically 
shorter to current (longer lines have 
more resistance), so it enters that line. 

The first unit was installed in 
June at an AEP substation in Ken- 
tucky. The next step, says АЕР, is 
to add an energy storage device, 
such as a superconducting magnet, 
for use during short dips and out- 
ages. АЕР is exploring the idea with 
EPRI and others.—Charles Wardell 
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GRAND PRIZE 


Win a mint '65 Corvette 


FIRST PRIZES 


«5 Vintage 
Leather Skil Logo 
Jackets 


OTHER PRIZES INCLUDE: 


*100 Skilsaws 


© 1998 5-В POWER TOOL COMPANY 


THE LEGEND KEEPS BUILDING. 


To enter, look for the display at your 
nearby hardware store or home center, 
visit www.skiltools.com, 
or fill out the entry blank below. 


OFFICIAL RULES-NO PURCHASE NECESSARY 
1. Complete an official entry form, or on a plain 374" x 5° postcard, hand print your 
name, address, zip code, telephone number and the words “SKIL SWEEPSTAKES: 
Each entry must be mailed separately to SKIL SWEEPSTAKES, РО. Box 8665, 
New Milford, CT 06776-8665. All mail-in entries must be received by 1/15/99. 


2. Grand prize (1) 1965 Corvette Convertible (est. retail value $31,500); First 
Prizes (5) Premium Leather Driving Jackets (est. retail value $450 each); Second 
Prizes (100) Skill Saws (est. retail value $50 each). Winners will be selected in a 
random drawing from among all entries received. Drawing will be conducted by 
CCM, whose decisions are final on all matters relating to this sweepstakes. Odds 
of winning are dependent upon the number of entries received. АП prizes willl be 
awarded and winners will be notified by mail. Taxes are the responsibility of the 
individual winners, Winners may be required to execute an affidavit of eligibility 
and liability/publicity release within 14 days of notification. Entry constitutes 
permission 10 use winners’ names and likenesses for promotional purpases 
without further compensations, except where prohibited by law. 

3, Sweepstakes open to residents of the U.S. who are 18 years of age or older as 
of entry date, except employees and their families of 5-В Power Tool Co., their 
wholesalers, distributors, retailers, TIMES MIRROR, their affiliates, subsidiaries, 
promotional and advertising agencies. This offer is void wherever prohibited. 

4. For a Skil winners list, available after 4/15/99, send a stamped, self-addressed 
envelope to: SKIL WINNERS, c/o ССМ, 470 Park Avenue South, New York, NY 10016. 
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Animating in 3-D 


FLOATING BLOBS of animated 
paint glide away from the Imax 
screen into the audience. A frantic 
character on the screen tries des- 
perately to corral the blobs buts 
fails miserably, falling off a ladder 
right into the audience—or so it 
seems, thanks to the Stereo Ani- 
mation Drawing Device. 

“Paint Misbehavin"" is Imax's 
first animated short created with the 


With 3-D glasses and 


a joystick, animators 
using the Stereo Ani- 


mation Drawing De- | 
vice, like those їп ® 
"Paint Misbehavin 7) 


device, which gives animators the 
ability to draw characters freehand 
while avoiding the mathematically 
driven computer graphic animation 


“ACOUSTICS 


Find the Shooter 


WHEN GUNFIRE ERUPTS in an urban 
landscape, the sound reverberates 


among the surrounding buildings, slow- 


ing the response time of police and 


making it difficult to identify the source. 


A new system of acoustic sensors de- 


veloped for law enforcement promises 


to solve this problem by tracking the 
sound of a gunshot to its source 
within 20 seconds. 


Developed by Trilon Technology of 


Los Altos, California, the Shotspotter 


is being billed as the first urban gun- 


shot-location system. The system is 
| actually a series of sensitive acoustic 


sensors mounted discreetly on build- 
ings and telephone poles and linked 
to a computer. When a shot is fired, 
the sensors measure the amount of 
time it takes for the sound to reach 
them. By calculating the differences 


іп arrival time at the various sensors, 


the computer pinpoints the location 
of the gunshot. The sensors are accu- 
rate enough to track drive-by shootings 
and to calculate the direction in which 
the vehicle is moving. 

In a recent test in Redwood City, 
California, Shotspotter worked as ad- 
vertised. The system was networked to 
the police dispatcher's computer, which 
displayed the location of a gunshot on 
a detailed map of the local area. 

The system isn't capable of moni- 

toring an entire city at this point. 
Instead, it will be deployed 
in areas about 1 mile 
square needing close 
observation.—-F. V. 


The Shotspotter deter- 
mines the origin of a 
gunshot by measuring 
the time it takes for 
the sound to reach 
each of several sensors. 


(left), create charac 
ters as if from thin ale 


seen in Jurassic Park or Toy Story. 
Simply, the cartoons look like car- 
toons, rather than computer-gener- 
ated graphics. 

To draw in 3-D, the animators don 
the same glasses that you would in 
an Imax theater. They also sit at the 
same angle. With the glasses, the 
artists can actually see the 3-D im- 
ages they're drawing on the 9- by 12- 
foot screen in front of them. The 
animators then use a specialized 
wand to create the cartoons. The 
wand looks much like the joystick 
seen in a Top Gun fighter plane— 
except "arm" and "fire" buttons are 
replaced by *undo" and *smooth." 

The wand creates a magnetic 
field in which the animator draws. 
A sensor in the wand tells the com- 
puter where the animator's hand is 
within the space defined by the 
field. If the animator needs to work 
on a different portion of the field, 
he can use the wand to change the 
field’s geometry. “It’s halfway be- 
tween sculpture and painting, ex- 
cept it’s instantaneous,” says Roman 
Kroiter, co-founder of Imax. 

In the final processing, a device 
called the Geppetto—the Stereo 
Animation Drawing Device’s com- 
plement—allows animators to give 
their characters complex movement 
without having to redraw every 
change. “It’s completely different 
animation from what we have seen,” 


Kroiter says.—Christopher Miller 
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Sticks of Memory 


along with audio and video mem- 
ones, on a device the size of a 
stick of gum. That's exactly what 
you may be doing early next year 
when Sony introduces a type of 
flash memory card called a Mem- 
ory Stick. The tiny device will 
be used for a wide range of con- 
sumer electronic devices ranging 
from camcorders to computers. 

Each Memory Stick is 2 inches 
long, 0.85 inches wide, and 0.11 
inches thick, and weighs a mere 
4 grams. Early versions will fea- 
ture 4 and 8 megabytes of stor- 
age, but higher-capacity 32MB 
versions for audio and video 
uses should be quickly available. 
In fact, indications are that one 
of the first applications of Mem- 
ory Sticks will be in digital cam- 
corders. PC Card adapters that 
could house a Memory Stick 
should eventually be available 
for computers. The sticks will 
also likely incorporate some 
method of copyright protection, 
which would seem to indicate 
the potential for playback-only 
Memory Sticks. 

Accidental erasure of mater- 
ial is prevented by flipping а 
switch on the back of the card. 
The sticks are designed in such 


We le geting to row Jack Danis уйе; So we hopa vol wel and tet us shout parsed someting 
WHOSE TENNESSEE WHISKEY are we 
making here in Lynchburg, Tennessee —Jack Daniel's, 
or Jimmy Bedford’s? 


As head distiller, Jimmy Bedford is the man responsible 
for every precious drop of our ‘Tennessee Whiskey 
today. But we still make it using the method 
3 Jack Daniel prescribed back in 1866, 
u ind шышы  mellowíng it through hard maple charcoal, | 
other contaminants from com- | - , E 
ing into contact with the 10- | drop by drop. So Jimmy will be the first EE 
аа Бо to tell you the whiskey he makes is, and 
Memory Sticks are likely to ; ‚р Г - 
be fairly expensive for starters— | always will be, J ack Daniel 5. That 5 дда 
early reports indicate prices of | good news, we believe, to a lot of / 


about $23 апа $31 for the 4- and | ы mn 
8MB models, Sony, however, in- whiskey drinkers. 
tends to use them in personal 


stereos, car navigation systems, 


IMAGINE STORING your data, 
| 


С ТАТТЫ 
озера барым SMOOTH SIPPIN' iue 
куншен TENNESSEE WHISKEY 67, 

Your friends at Jack Daniel's remind you to drink responsibly. [ AC DIET oi eae z n 
Tennessee Whiskey e 40-43% alcohol by volume (80-86 proof) е Distilled and Bottled by eS == "AS , | 


Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 
NOVEMBER 1998 Placed in the National Register of Historic Places by the United States Government. 


Our 18-Volt Power-Plus" 
Sawzall? with Quik-Lok" 


2 Shrinking Cameras 
Our 7-1/4" Blade Clamp — the world’s first full- 


NEXT SPRING, tiny $50 cameras will 


Circle Saw — size cordless reciprocating saw — | тар ; | 
Model 6375-20 — delivers 3.35 peak cuts through virtually everything. ükely begin replacing the Diky viden 
horsepower, and features a 15-amp Model 6515-21 features an 18-volt cameras used today for computer 
motor, carbide blade, an extra-wide battery, and trigger speed control videoconferencing. With all of its 
magnesium shoe, 50-degree bevel from 0-2000 SPM. functions contained on one silicon 


capacity, improved line-of-sight, and 


easy-to-read scales. chip, CMOS camera chip technology 


—licensed to Vanguard International 

Semiconductor Corp. by Lucent 

Technologies’ Bell Labs—is the first 

to offer performance and graphics 

quality equal to that of camcorders 

in a package small enough to be eas- 

ily integrated into devices like com- 

puters and phones. | 
The camera is based on active | 

pixel technology—an approach de- 

veloped in the early 1970s that only 

recently became practical, according 

to Bell Labs’ technical staff member 

Mare Loinaz. More than 100,000 

pixels are laid out in a grid on a sili- 

con chip and are accessed like other 

computer chips, using a system of 


This Random This fast-cutting 


Orbit Palm Sander has a Orbital-Action Jig | 
free-floating pad that Saw with Quik-Lok" address amd data buses, DH ер 
rotates at 12,000 orbits Blade Clamp — pixel generates a 

per minute to provide Model 6266-21 — small charge 

a professional-quality features variable- 

finish. Model 6019-6 speed control from 

also features a 1.8-amp 450-3,100 strokes per 

motor, internal fan and minute, 1" blade stroke, heavy-duty 

dust bag. 5.7-amp motor, and carrying case. 


A CMOS-based camera offers video quality 
comparable to camcorders on one chip. 


This 18-Volt Cordless 
Power-Plus" 1/2" 
Driver/Drill is ideal for 
high-torque applications, developing up 
to 400 іп./165. Model 0521-21 features a 
two-speed range, variable-speed switch 
with electric brake, reversible battery 
pack, charger and case. 


when illuminated by an image, and 
until now, the background noise cre- 
ated by that charge cast a haze over 
the image, making it nearly useless. 
Lucent overcame that problem in 
two ways: First, it included transis- 
tors in each pixel to amplify the sig- 
nal. And second, it added circuits 
outside the array to detect noise and 
subtract it from the signal. The re- 
sult is a clear video image. 

Like a PC, this tiny camera can be 
powered on 3.3-volt batteries. Van- 
guard is working with camera manu- 
facturers to integrate the first CMOS 
cameras into PCs by next March, 
says Vanguard.— Gail Dutton 


MILWAUKEE ELECTRIC TOOL CORPORATION * AN ATLAS COPCO COMPANY 
1-877-729-3878 (toll free) WWW.MIL-ELECTRIC-TOOL.COM 
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No Camshaft Needed 


THE EVOLUTION OF the gasoline 
engine to attain higher levels of fuel 
efficiency demands new methods of 
actuating valves, according to BMW 
engineers working on devices that 
could do just that. They're develop- 
ing fully variable mechanical valve- 
trains and even electrically actuated 
valves that eliminate the camshaft. 
BMW's ultimate goal is to use the 
valves to control airflow directly 
through the engine, eliminating the 
conventional throttle entirely. 


The first system is an advance- 


бала а |б) 
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Sod loas 


VOLVO'S NEW S80 is the Swedish auto- 
maker's most ambitious effort yet to 
produce a credible luxury car. 

Volvo is a latecomer to front-wheel 
drive, now an automotive staple. Front- 
drive provides superior traction, but the 
dual role of the front wheels (pull and 
steer) limits the power they can handle. 
In addition, vibration is a problem with 
-a transversely mounted engine. Under- 
. scoring these difficulties, GM and Ford 
_ phased out rear-drive luxury platforms 
only to revive them to emulate rear- 
drive stalwarts BMW and Mercedes. 

. The new $80 challenges conven- 
tional thinking with a traverse-mount- 
ed inline six-cylinder engine—available 
in naturally aspirated and twin-turbo- 
E Hanea versions, me latter (еа: 
АН inline ае is one oF the) 
few naturally balanced engines. The 
result is a dramatic reduction in noise 
| and vibration along with more front 
crush space than with a V6 or V8. 
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ment of the cur- 
rent variable valve 
timing mecha- 
nism. It adds a sys- 
tem that allows variable lift by 
positioning a lever between the 
camshaft and the pair of inlet valves 
of each cylinder. The position of 
the lever is adjusted by an electroni- 
cally controlled rotating eccentric. 
A more advanced system elimi- 
nates the camshaft altogether. ^ 
spring-loaded armature at the end 
of the valve moves between two 
magnets that hold the armature in 
the end position—valve open or 
closed. The cycle is monitored by a 
sensor and regulated by a controller 


PREVIEW DRIVE 


An innovative multi plexe d electri- 
cal system has 18 computers sharing a 


common dataline controlling most of 


the accessories. Safety items include 
an anti-whiplash seat that brings the 
headrest forward during a rear impact, 
while a new inflatable side curtain 
adds to side-impact protection. 


The sculptured look of the 
580 is recognizable as a 
Volvo, but the old boxy 
styling is transformed. 


An ingenious dash-mounted key- 


pad, which operates the cellphone and 


radio on European models, comes late 
to the United States. Also coming 


"ls he 
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that allows the valve to make a soft 
“landing” as it seats. 

The object of the new valve sys- 
tems is to improve fuel consump- 
tion by filling the cvlinder with fuel 
and air more precisely. The systems 
are particularly effective when used 
in conjunction with direct injection, 
which allows lean combustion mix- 
tures under partial load. Variable- 
lift improves fuel economy about 
10 percent, as does the electrical 
system, which also improves torque 


soon is the catalytic radiator coating 
that cleans atmospheric ozone [Auto- 
motive Newsfront, Sept.]. 

The S80 has all the basics of a 
highly developed luxury sedan—agile 
handling, precise and responsive 
steering, and a suspension that han- 
dles rough surfaces with little noise or 


harshness and limited body roll. With 
a price range of $38,000 to $40,000, 
the S80 is a dramatic step into the 
luxury market for Volvo.— D. M. 


about 5 percent, BMW says.—D. 


M. 
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Spence put a new twist on an old philosophy. To be one with everything, he says, you've gotta have 


one of everything. That's why he also has the new Ford Ranger. So he can seek wisdom on a mountain top. 


Take off in hot pursuit of enlightenment. And connect with Mother Earth. By looking no further than into 


the planet's coolest 4-door compact pickup. 


He says it gives him easy access to inner peace. Which makes him one happy soul. 


Ranger 4-Door ` 
SuperCab = 


1-800-258-FORD от 
www. fordvehicles.com 


"Based on an average of consumer-reported problems at 3-months ownership in a survey of Ford and competitive models. “Excluding non-Ford branded derivatives. Available on XLT with V-6 SuperCab. 


Taking Orders 


"DELTAVIEW, open all windows." With- 
out your hands leaving the steering 
wheel or your eyes leaving the road, 
all four windows open. “All windows 
are open,” a computer voice confirms. 
Welcome to the 
future of auto- 
motive con- 
trols, where 
you simply 
$$ tell your car 
ч | what to do. 
Want to lock 
the doors, ad- 
just the mir- 
rors, or get 
your e-mail? 
A voice-acti- 
vated com- 
| puter called 
| Auto-PC will do it for you. Dictate a 
message and the computer will con- 
vert it to text and send it as e-mail. 
Ask the computer to search for a 
| person’s telephone number, and it 
will dial it as well. Want to change 
the radio station? Just ask the com- 
puter to do it for you. 

Auto-PC is the brainchild of scien- 
tists at the United Technologies Auto- 
motive Division in East Hartford, 
Connecticut. In the research garage, 
scientist Luiz Bacellar has wired a 
prototype into a Jeep Grand Chero- 
kee. The goal of the project, called 
DeltaView, is have all electronic auto 
controls governed by a single com- 
puter that sits in a vehicle’s trunk. 

Currently, the system responds 
slowly. In fact, it’s faster to simply 
adjust the controls yourself. But the 
next experimental phases of the pro- 
ject, scheduled to extend through 
the year 2000, are intended to speed 

up response times. United Technolo- 
gies also plans to add other features, 
including onboard navigation and 
Internet access. In the latter case, 
Auto-PC will read information aloud 
off Web pages.— Gunjan Sinha 
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controls work via a 
voice-activated com- 
puter in the trunk. 
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Comeback Kick 


CAN DIESELS make a comeback in the 
United States? 

Despite the low, and dropping, price 
of gasoline, owners of sport-utility ve- 
hicles are starting to express discontent 
over fuel consumption. Modern diesel 
engines promise a 30 to 60 percent 
fuel economy improvement. 

Diesel drawbacks have included 
noise, smoke, and a high percentage of 
smog-forming nitrous oxides in the ex- 
haust. Now a new generation of diesel 
engines promises solutions. One is the 
4.0-liter V6 diesel from Detroit Diesel. 


The compact pushrod design with 
intercooled turbocharging produces 
210 horsepower and 340 foot-pounds 
of torque. The emissions system relies 
on a secondary injection of diesel fuel 
to allow the use of a three-way cata- 
lyst—artificially richening the mixture 
to allow nitrous-oxide reduction. 

A short drive with the new engine 
installed in a Dodge Durango revealed 
a smooth-running, responsive drive- 
train with none of the audible clatter 
typically associated with diesels. The 
excellent drivability, torque, and fuel 
economy could mean the diesel is on 
the comeback trail.—D.M. 


PREVIEW DRIVE 


A Safer Protegé 


MAZDA'S NEW Protege is sleeker and 
sportier than its predecessor—and safer 
too. Aimed at twenty-somethings look- 
ing for decent performance and safety, 
the 1999 version is a sturdy, competent 
performer that should play well with its 
intended audience. 

The DX and LX trim levels feature a 
new 1.6-liter dohc 105-horsepower four- 
cylinder engine. The ES gets a new 1.8- 
liter dohc 122-hp four that delivers 120 
foot-pounds of torque. Both engines 
can be mated to a five-speed manual or 
a four-speed automatic transmission. 

A stiffer, stronger body structure improves 
the safety and performance of Mazda's 
re-engineered Protegé sedan, which also 


benefits from increased horsepower and 
suspension refinements. 


We took a five-speed ES onto the 
mostly open roads near Toronto. The 
car handled everything we threw at it 
adequately: When we pinned the gas 
pedal to the floor, the four-cylinder 
wasted little time getting the car up to 
speed. When we raced through a series 
of slalom-like corners, the Protegé did 
not blink. And though the roomy Pro- 
tegé will never turn heads, the sleeker 
exterior and restyled interior are im- 
provements over the previous version. 

To strengthen the passenger com- 
partment, “Triple-H” construction—es- 
sentially, three reinforced "H" frames— 
surrounds the passenger compartment 
like a skeleton to keep passengers safe 
in the event of a rollover. Meanwhile, 
catch pins prevent the саг5 doors from 
entering the passenger compartment 
during a side impact. An antilock brak- 
ing system is also available, 
but only as an option on 
the LX and ES models. 

Mazda hasn't 
set the price for 
C the Protege, but 
Р к, says it will be 

| — competitive with 
Г» the Honda Civic. 
—Christopher Miller 
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Doors and More 
for Windstar 


FORD'S 1999 Windstar is a totally 

redesigned people mover that solves 
its predecessor's primary deficiency 
with a second rear sliding door. But 
the latest-generation Windstar also 
boasts some interesting new engi- 

neering and technological features. 

For starters, the two rear doors 
have optional power operation, fol- 
lowing GM's lead in the АРУ minivan. 
The Windstar scores a first among 
minivans in offering optional front- 
seat head and chest airbags. 

In its seating arrangements, the 
Windstar adopts an idea pioneered 
by Chrysler: The rearmost bench seat 
is on rollers for easier removal from 
the cabin. But Windstar adds another 
neat refinement not found ina 
Chrysler minivan. In four-door mod- 
els, the second-row bench seat can 
be positioned on either side, allow- 


The driver's-side door is one of the major 


new features on the updated Windstar. 


ing access to the third-row seat from 
the driver's or passenger's side. 

The most intriguing of Windstar's 
firsts, however, is a sonar system 
that detects objects behind the 
vehicle when backing up. The sys- 
tem uses four ultrasonic sensors 
mounted in the rear bumper that 
use sound waves to locate obstacles 
within 6 feet. A series of warning 
beeps from a dashboard speaker 
alert the driver. The system gives 
1 second to react when traveling in 
reverse at 4 mph.—Jan Hendersen 
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EX | 
p Ss more drag on 
race car, slowing 
top speed and reduc- 
ing dawnforce—an ef- 
fort to improve safety. 


AERODYNAMICS 


It’s a Drag 


GOING SLOWER is an unnatural 
impulse for race car designers and, 
typically, for drivers as well. But the 
240 miles per hour that some CART 
series Cars average on the nation’s 
superspeedways—Michigan Inter- 
national and the California Speed- 
way, for example—is getting too fast 
for the comfort of drivers. 

In a swift reversal of the trend to 
produce more aerodynamic race cars, 
aerodynamicist Mark Handford of 
Swift Engineering, which built 
Michael Andretti's 009c Champ Car, 
came up with a device intended to 
increase drag and reduce downforce 
without affecting competitors' abil- 
ity to draft—that is, to use the lower 
pressures behind a car to slingshot 
past it. Called, perhaps not surpris- 
ingly, the Handford Device, it de- 
buted on all entries at Michigan 
International in the U.S. 500 race. 

The device is a wedge-shaped 


plane mounted in place of the rear 
wing. A lip protrudes downward from 
the trailing edge. Racing teams ad- 
just the car's balance by installing 
different “Gurney flaps" (named af- 
ter Dan Gurney, who innovated 
their use on racing wings) on top of 
the trailing edge. The result, accord- 
ing to CART, is a turbulent area that 
extends only 18 inches behind the 
device, and an area of less turbu- 
lence that extends about 50 yards 
behind a car. Competitors can draft 
in this zone. 

“The new wing was very effective 
in slowing the car down," says Bryan 
Herta, who drives the Team Rahal 
Shell Reynard Ford. "We were about 
П mph slower on average with the 
Handford wing than with the stan- 
dard speedway package." 

"It feels very strange when you first 
drive it," says Mauricio Gugelmin, 
driver of the Hollywood PacWest 
Reynard Mercedes. "But vou gain 
confidence quickly." —Dan Carney 


Ford, Daimler-Benz 
to Develop Fuel Cells 


FORD MOTOR CO. and Germany's Daim- 
ler-Benz recently joined forces to de- 
velop fuel cells for passenger cars. 
Their joint venture, called Ecostar 
Electric Drive Systems Co., will fi- 
nance and develop the technology 
of Ballard Power Systems, a pioneer 
in automotive fuel cell technology. 
The venture aims to make avail- 
able a commercially viable fuel cell, 
which produces electricity from the 


chemical interaction of hydrogen and 
oxygen, for passenger cars by 2004. 
General Motors, Toyota, and Honda 
also have fuel cell programs aiming 
for the same time frame. 
Daimler's recent acquisition of 

Chrysler Corp. also accelerates that 
company's efforts to develop a fuel 


cell. Chrysler earlier had announced 


its intention to develop a fuel cell 
that runs on gasoline. Meanwhile, 
Ballard says it has delivered an auto- 
motive fuel cell to its new partners 
for testing and evaluation.—D.M. 
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NRI Training in Home In fiom The average home inspection takes just a few hours to perform, yet trained 
gives you the skills, tools, and credentials you need inspectors command between $100 and $300 per home, earning as much 
to start a successful business. We've been offering as thousands per week! 

home-based training for over 80 years, making us a Now, with NRI's new training, you master every important phase of 
leader in distance education. Our Home Inspection the home inspection process. Practical projects will teach you how to 


Cus ae геи y n gnis COP SOEUR 2 x псориазе recognize structural defects, evaluate the condition of building systems 
агч arcs hai нй nie hella: oe and appliances, check for proper interior and exterior finishes, test for 
fastest growing fields around today. Here’s why: radon and other environmental dangers, spot water and insect damage, 
and much more! 
Your training includes: a 75 MHz Pentium-class multimedia PC and three 
professional-level software packages: Windows 95, Quicken Financial 
Planning, and 3-0 Inspection System's Report Writing software. 


ШУ 

Тһе need and demand for home inspectors is stronger now 
than ever before. 

~ Poor construction, inferior building materials, and consumers who аге 

T better informed and want more value for their money are just some 

of the reasons for the current rise in home inspections. And right now 
there's a shortage of qualified people to do this kind of work. 


Here are just a few reasons 


why you should consider a 

career in Home Inspection: five more ways NRI can 

B low initial investment and modest | help you build a 
overhead, especially if you work | profitable new career 
from home or earn top dollar in 


Ш the convenience of setting your 
own hours and schedule 
Ш good, predictable cash flow 


Ш unlimited income potential in а Call 1-800-321-4634, 


fast-growth industry 


Ш a trade you can take with you Ext. 3464 | 
anywhere ; | 
for а FREE catalog! 


SEND FOR YOUR FREE FULL-COLOR CATALOG TODAY! 


a home-based business 
of your own. 


> " i EX. 


Ae AP ЛЕ Schools 
4401 Connecticut Avenue, NW, Washington, DC 20008 


.V Check one FREE catalog only 


_| HOME INSPECTION _J TV/Video/Audio Servicing - — 2 

-| ELECTRICIAN _| PC Applications Specialist For career courses 

| AUTOMOTIVE SERVICING _J Small Engine Repair approved under GI Bill, 
.] LOCKSMITHING ..] Bookkeeping & Accounting _| check for details 

.] BUILDING CONSTRUCTION _ Computer-Aided Drafting 

_| AIR CONDITIONING, -] Gunsmithing 


HEATING, & REFRIGERATION 


Name (please print) Age 


Address 


————— — —" = ЕЕЕ و‎ ——— 


City/State/Zip = 
ХИ Accredited Member, Distance 


A Division of The McGraw-Hill Companies Education and Training Council 


0452-1198 


raining WI 


М 91065 you these unique advantages: 


NRI takes everything into account, preparing you better than any other school to take control of your futu 
With easy-to-digest lessons and practical projects, you'll get the skills, know-how, and equipment you nee 
to begin earning money, saving money, and investing the profits in a home-based business of your own. 


Locksmithing 
Ш provides you with the 


Building 
Construction 
Ш with practical projects 


Electrician 
Ш gives you real-world 
skills in commercial 


Air re aud 


Small Engine к Co 
& бел Шеганоі 


Repair 
B with expert tools such 


construction, mainte- 
nance, utility or 
industrial service, and 
routine installations 
and repairs. 


Ш acquire technical 
know-how and 
confidence with 
tools including a 
volt-ohmmeter, a 
microprocessor- 
based electronic 
thermostat, a 
clamp-on ammeter, 
simulators, and more! 


as a 5 hp Tecumseh 
engine, 2kW alternator, 
inductive tachometer, 
ignition system tester, 
and more. 


Ш teaches you how to 


tune-up, diagnose, and 
repair lawn mowers, 
snowmobiles, motor- 
cycles, speed boats, 
and more. Graduates 
qualify for optional 
resident training at the 
Tecumseh Factory 
Service School. 


in the areas of 
carpentry, masonry, 
roofing, wiring, and 
plumbing; you 
actually frame a 
house in miniature 
and construct a 
framing section in 
full scale. 

offers you career 
opportunities as a 
foreman, supervisor, 
building contractor, 
or self-employed 
business owner. 


inside story on trade 
secrets covering 
automotive locks, 
electronic security, 
safes, vaults, even 
how to repair locks on 
car ignitions equipped 
with air bags. 

clear, bite-sized 
lessons and practical, 
hands-on tutorials 
allow you to build 
your knowledge one 
step at a time, with 
the full support of NRI 
technical staff. 


B with “never to dry € 
opportunities 
in heat pump | 
maintenance and | 
repair, plus freezer, 
refrigerator, and air 
conditioner install 
tion and service. 

Ш gives you everythin 
you need to get 
started: a system 
analyzer, electronic 
halogen gas leak 
detector, tubing ant 
joint tools, and a to| 


‘SEND CARD TODAY FOR FREE NRI CATALOG 
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Schools 
4401 CONNECTICUT AVENUE NW 
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МШ 


quality vacuum рип 


Send now for yo 
FREE catalog! 
Use the postage-paid card ‹ 
write to: NRI Schools 
4401 Connecticut Avenue, N 
Washington, DC 20008 
or call: 


1-800-321-4634 
Ext. 3464 
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EDITED BY CHRIS O'MALLEY 


Mir space station. And you can add 
astronomical discoveries. If you're 
going camping or merely star gazing, 
star charts can be created for any 
place and date on Earth—as well 


Starry Software 
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AS I PUNCH IN ту time code апа lo- 
cation, I'm transported back to July 
11, 199], to a position 409,098,935 
meters above the moon. The eclipse 
begins as a semicircular shadow ob- 
scuring California and parts of Mex- 
ico, and continues marching across 
North America, eventually disap- 
pearing into the darkness of the 
African night. That’s just one of the 
many celestial events you can set up 
and watch on your PC with Sienna’s 
Starry Night Deluxe software. 


. pu min d 


heavenly body (right). 


as other planets and moons. If you 
live in a well-lit city like New York, 
this may be the only way you'll be 
able to see the stars above. 

Тһе most exciting and distinc- 
tive feature of Starry Night Deluxe 
is its ability to take you on a seam- 
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This versatile voyeur has 19 mil- 
lion stars, planets, comets, and other 
no waiting for your computer to 
crunch the data. You can ride on 


celestial bodies programmed into its 
database, including objects like the 


кё D 


less tour of our star system. There’s 
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Star gaze from your backyard (above) or from space 
(left). Once click lets you view details about each 
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From a position above 
Earth’s moon you can 
watch a solar eclipse 
unfold (above) or see 
a comet fly by. 


[ej Europa | 
Distance: 718351 km 
notar 05 22 oe 


the back of Haley's comet and ` 
watch as it zips past Earth. Or 
select a faint star or celestial body 
and zoom through space, watching 
it slowly emerge. It's the closest you 
can come to space travel without 

a heavy suit and a lot of training. 
Starry Night Deluxe ($127) is avail- 
able for Windows PCs and Macin- 
toshes. You can also download a free 
trial version at www.siennasoft.com. 
—Suzanne Kantra Kirschner 


Computers That Read Your Face 


IT MAY BE MANY YEARS before computers can read our minds, 
if ever, but they may soon be able to read our faces—and get 
some clues as to what we're thinking. With a concept similar 
to MIT's Digital DJ stereo [Electronics Newsfront, Oct.], re- 
searchers at the University of Pittsburgh and Carnegie Mel- 
lon University have created a system that helps computers 
look at our faces and factor in our moods and emotions. | 
The Automated Face Analysis system uses a camera and 
sophisticated software to attempt to recognize human ex- 
pressions, such as a furrowed brow or smile, and deduce some 
meaning from them. The multistage process focuses on "fea- 
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ture points” such as the corners of lips and eyes, as well as 
areas in between, and compares them to the permanent 
characteristics (like wrinkles) of a subject’s face. Reading 
30 frames of video a second, the computer generates quanti- 
tative data for each frame, corrects the data to reflect the 
changing position of the subject's head, and applies stan- 
dard techniques for classifying patterns and analyzing speech. 

Unlike existing facial recording systems, used mainly for 
clinical or scientific research, Automated Face Analysis does 
its work automatically—and eventually, says project leader 
Jeffrey Cohn of Pittsburgh, will do so in real time. Among 
the many potential uses, says Cohn, are video speech recog- 
nition and lie detection systems.—C. 0. 
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USB Smorgasbord 


WONDERING WHAT to plug into those 
small rectangular ports on your new PC? 
You won't be wondering for much longer. 
A parade of peripherals is ready to 
jump aboard the Universal Serial Bus 
via those strange-looking ports. 

While many printers, scanners, 
modems, and the like still use a PC's 


Cameras. 


РЕЕКЕРНЕН 85 


traditional par- 
allel and serial 
connections, the 
changeover to 
faster and sim- 
pler USB ports 
has begun. One 
of 3Com’s latest U.S. Robotics 
56Kbps modems employs a USB 
link, as do new scanners from 
Storm Technology, Umax, and others. 
Microsoft has new versions of its key- 
board and mice with USB cables, and 
Kodak's DC260 and DC220 are the first 
digital cameras that can plug into 
USB ports for fast picture transfers. 
But it's not merely devices that or- 
dinarily use parallel and serial ports that 
are getting into the USB act. Altec 
Lansing, Labtec, and Microsoft have 


USB devices are 
multiplying like 
mice—and key- 
boards, modems, 
scanners, and 


each introduced new sets of computer 
speakers that attach to USB ports, 
rather than via a PCs sound board. That 
gives audio signals a fully digital path 
from PC to speakers, resulting in truer 
fidelity. Monitor makers are going USB 
too. Nokia, for instance, says its entire 
line of 17-, 19-, and 21-inch displays 
will be equipped with USB "hubs," with 
several ports built into the front of the 
monitor's base for connecting scan- 
ners, cameras, and other USB devices. 
CTX, Eizo Nanao, NEC, ViewSonic, and 
others plan similar monitors. 

USB is spawning some unusual pe- 
ripherals as well. EZ-Link Instant Net- 
work, from Anchor Chips, connects two 
or more PCs via their USB ports for a 
quick way to share files, printers, 
modems, and other devices.—C. 0. 
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World Federation of Great Towers 
www.great-towers.com 

From the Empire State Building to 
the Eiffel Tower, check out stats 
and pictures of some of the great- 
est international monuments. 


Innovative Transportation 
weber.u.washington.edu/~jbs/itrans 
Electronic transportation technologies, 


some of them real and some conceptual, 


developed to challenge the auto. 
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WEB WATCH 


Billion-Dollar Weather Disasters 
www.ncdc.noaa.gov/ol/reports/ 
billionz.html 

Information on the most destructive 
floods, tornadoes, and hurricanes to 
hit the United States. 


Passport to Knowledge 
passport.ivv.nasa.gov 

Join scientists from the National Science 
Foundation as they journey to exotic 
locales to study indigenious wildlife 

and conduct experiments. 

Corbis Picture Experience 
safari.altavista.digital.com 

Create cards from millions of images 


and send them for free. 


ImproveNet 

www.improvenet.com 

Looking for a contractor, architect, or 
interior decorator? You'll find one here. 


Piddi. 
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Build Your Own Porsche 
www.us.porsche.com/national/ 
models/carconfigurator 

Select your dream Porsche's trim and op- 
tions. And if you dare, look at the price. 


ParkNet 

WWW.nps.gov 

Doings, directions, and diversions at 
our nation's parks. 


The Exploratorium's Webmaster's Page 
www.exploratorium.edu/ronh 

Find out how much you weigh on Mars 
and how to build your own galaxy. 

PCS Data 

www.pcsdata.com 

Do you know what personal communica- 
tions services (PCS) really means? Find 
out what cellular services these include 
and what's coming. 


Suzanne Kantra Kirschner 
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` the problem well: 
| The world works on 

| many different types of 
| power and phone systems, 
| 


Global Plug Savvy 


ANYONE WHO’S EVER tried to dial 
up their e-mail from Dublin or log on 
to the Web from Luxembourg knows 


and each country seems to have 
its own set of plugs. 


SHOOTS STAPLES & 
DRIVES RAILS 


ETF50PBN" 
PROFESSIONAL 


High Performance 
Solid State Circuitry 
Trigger Safety Lock | 


Flush Front Gets 
into Tight Corners 


10 Foot Cord 


All-Steel 
Channel & Track 


High Carbon Heat- 
Treated Working Parts 


Patented Jam- 
Proof Mechanism 


One Year Limited e ur, 
Contractor's Warranty £ £14 


Al ДР Pa d 


PLANT 


MADE IN 
ЕСЕ | 


The powerful ETF50PBN Electric 
Staple and Nail Gun shoots 

6 different size staples: 1/4", 5/16", 3/8", 
1/2", 17/32" Ceiltile and 9/16". It also bth ру 


drives a 5/8" nail. | 

One heavy duty versatile tool lets you do 
thousands of jobs from installing insulation and LISTED 
carpeting to trimming a door or building a toy. D 


The dual purpose Professional ETF50PBN is available 
wherever fine tools are sold. 


ARROW FASTENER COMPANY, INC., 271 MAYHILL STREET, SADDLE BROOK, М.Ј. 07665 
ARROW FASTENER (U.K.) LTD., 14 BARCLAY ROAD, CROYDON, SURREY CRO TIN 
JARDEL DISTRIBUTORS, INC.. 6505 METROPOLITAN BLVD, EAST, MONTREAL, QUEBEC HIP 1Х9 


© 1998 ARROW FASTENER CO.. INC Website: www arrow-fastener.com 
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But solutions are getting easier 


to come by. Tele 
^ Айдар Inc. (www. 
teleadapt.com) offers 
what could be the most 
comprehensive collection of elec- 
trical and telephone plug adapters. 
It sells them individually, but you 
can also buy them in kits for certain 
regions (AsiaPak, EuroPak, and so 
on) or even as part of complete world 
kits. Individual plugs cost about $10. 
There are other sources for such 
traveling goodies as well. Road War- 
rior International (www.warrior.com) 
and Magellan's (www.magellans. 
com) each sell adapters along with 
a wide selection of other tech-travel 


gear. And for AC adapters, recharge- 


able batteries, and other electrical 
issues, 1-800-Batteries (www.1800 
batteries.com) specializes in mobile 
power solutions.— (С.О. 


INTERNET 


GOING, GOING . . . online. For 
collectors and auctioneers, that 
seems to be the motto these days, 
as the Web has become a giant 
bidding war. 

No one keeps count, but at 
least several hundred online auc- 
tion sites are now on the Web. 
Many, as you might suspect, take 
bids on new or used computer 
gear. But a growing number of 
sites cater to more esoteric in- 
terests. Sites such as Auction- 
Vine (www.auctionvine.com) and 
Winbid.com let you place your 
bid for rare and fine wines. The 
Sporting News, a sister publica- 
tion of PoPULAR SCIENCE, runs an 
online auction house (auctions. 
sportingnews.com) for bidding 
on autographs, trading cards, and 
more. TravelBids (www.travelbids. 
com), one of several travel auc- 
tion sites, turns the tables а Dit, 
letting you solicit bids from 
many travel agents.—C. 0. 
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| SuperDisk, can read and write to 

| standard floppies. 

| Don’t need the extra storage 

‚ room? Apple says other companies 
LOVE YOUR NEW iMac but need a | may sell standard Mac floppy disk 


STORAGE 


Floppy Options 


way to move data files around? The drives that plug into one of the 
iMac’s lack of a built-in floppy disk iMac’s USB ports.—C.O. 

drive makes that a problem if you’re 
not on a network, but makers of re- 
movable media drives have been 


quick to offer several good solutions. 
Iomega Corp. has introduced a 
$149 version of its popular Zip drive 
(in ice blue to match the iMac) that 
connects to the iMac via its Univer- 
sal Serial Bus port. Zip disks hold 
LOOMB apiece and are used by more 
than 15 million people, so there are 
lots of folks to share with. Imation, 
meanwhile, has a new $189 iMac Save the бр 
version of its SuperDisk drive, which EN a 
also cables to the USB port and 7 «шац 
| matches the translucent iMac. Each 
SuperDisk holds as much as 120МВ, 
and the drives can read and write 
standard 1.44МВ floppies. (Both Io- 
mega and Imation say they'll soon 
have USB versions of their products 
for Windows PCs.) In addition, 5y- 
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Quest Technology says it plans to y Y Introducing ЛАР? the new, high-voltage science CD-ROM from 
offer an iMac version of its gigabyte Edmark. This positively-charged software makes sound, light and 
| SparQ drive as well. | electricity come alive! Hands-on tinkering amplifies your brain power and 
Fuji and Sony, meanwhile, are due ИВЕТ ; Rs 
ino dpi nk Экс: sparks imaginative experimentation. Bend light beams, build circuits, control 
" to begin shipping their co-developed | 
HiFD drives sometime this fall. HED sound waves and even direct your own wacky eléetro-laser-sound show! 
disks hold as much as 200MB For the really curious, investigate cool science topics with 


apiece and, like the 


AN 
the collection of over 200 articles from the World .. 2 5. 
Book " Encyclopedia. So, get plugged.in-to-ZAP! | 
It's brain-building-fumfor kids ages 8-12 


"um = 
Ug M 
200 
lomega's Zip (top right), ^ 
Imation's SuperDisk (above), 


and Fuji's HiFD drives are 


among the floppy disk alter- EDMARK. 


Ши... natives you can choose from. An IBM Company 
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Dakota has the 
most available 
towing capacity of 
any pickup ІП its 
class. For the stuff 
that won't fit in back. 
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The good stuff: Rear-wheel 
anti-lock brakes are standard. 
Or opt for the extra control 
of four-wheel anti-lock brakes. 


| Speakers are 
everywhere. We 
offer up to 

| eight in six 
locations. 


A part-time or 
full-time four- 
wheel-drive 
system 15 
available 

to take 

your stuff 


really far afield. 


Our Club 
Cab is the 
roomiest- 
in-class. 
Feel free 
to stuff it. 


. Keep that stuff under lock and an 
Four available Remote Keyless Entry. 
| models m | 
| to choose ! 


from. Four 
engines 

to choose 
from. How 
much stuff 
do you 
have? 


More stuff? Call 1-800-4-A-DODGE. Or click www4adodge.com 


We stuffed . 
in a few 

cupholders 
for you. 
Thirsty? 


Out of sight stuff is safe 
and secure in our Club 
Cab's hidden compart- 

ment and mini-business 
console. 


Dakota comes with an option no 
other pickup in its class offers. A 
VS engine. And a Magnum’ V-6, 
at that. Count the R/T, and there 

are two Magnum V-8s. 
= Powerful stuff. 


With the 
Club's 
forward- 
facing rear 
кейі, no 
one need 


feel stuffed. 


More best-in-class: Available 
payload. For all the stuff you 
can't bear to leave behind. 
With a Dodge Dakota, it 
appears you can take it all 
with you, after all." 


first with 
standard 
dual 

airbags.’ 


Safe stuff 


4 was the 
| 


The stuff that protects 

you and your truck down the road is, 
of course, Dakota's Customer One Care" 
3-year or 36,000-mile bumper-to-bumper 
warranty and 3/36 Roadside Assistance. 


Always use seat belts 
Remember a backseat 15 the 
safest place for children. Rearward-facing 
child seats can be used in the front seat only with 
the passenger airbag turned off. +*Properly secure all cargo. “See limited 
warranty & restrictions at dealer. Excludes normal maintenance & wear items 
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By Ingrid Wickelgren 


I SLIP ON a gauze hair cap, white coat, 
and blue plastic booties and shuffle into 
one of the cleanest rooms in the world. 
In one of several plastic-walled pods, a 
robot designed to etch circuits in silicon 
is pressing a glass wafer the size of a 
compact disc case up to a black-flecked 
screen. Oddly, there's no silicon in sight. 
Instead, light filtered through the screen 


etches a layout onto glass patches. The layout is for 
an intricate pattern of thousands of microscopic el- 
ements built, by another robot, from the molecules 
of life. These are "DNA chips" that can speed-read 
any human's genetic blueprint. 

I’m in Santa Clara, California, in the heart of 
Silicon Valley, home to companies like Intel and 
Yahoo. But it's at the Affymetrix gene-chip factory 
where I feel the pulse of the future. 

A decade from now, a doctor may use a DNA chip 
to tell me whether my genes put me at risk for dis- 
orders like Alzheimer's or heart disease. Or if I de- 
velop cancer, a chip may reveal how serious it is and 
what drugs would work best to treat it. Ultimately, 
the chips could tell me whether my newborn is likely 
to be as coordinated as Michael Jordan or as smart 
as the average Harvard student, though I'm not sure 
Га want to know. Today, the chips are being used for 
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the groundbreaking research that will 
make these applications possible. 

Affymetrix is not the only place 
where the chips, also called arrays, are 
crafted. Cousin technologies have 
sprouted up at nearby Stanford Uni- 
versity; a commercial offspring called 
Incyte in Palo Alto, California; and 
Hyseq in Sunnyvale, California. 

The gene-reading arrays propel the 
genetics revolution beyond the Hu- 
man Genome Project, which is aimed 
at determining the structures of all 
100,000 or so human genes by 2005. 
Instead of outlining all human genes, 
the chips decode the genetic dif- 
ferences that make one person chub- 
bier, happier, or more likely to get 

heart disease than another. 
In doing so, they are decipher- 
ing each person’s unique ge- 
netic blueprint. And they 
can do so at blazing 
speed. Using to- 


How to Speed-Read Genes 


HIGH-TECH CHIPS read your genetic blueprints 
to forecast what diseases you could get—or 

| help determine which treatments would work 
best for a disease you already have. To decode 
the answers, single strands of known segments 
of DNA—the chemical code that forms the blue- 
prints for life—attach to unknown DNA samples. 


day's technology, decoding someone's 
genes completely could take a decade 
per person—as long as the time allot- 
ted for the Genome Project itself. But 
in the future, a few gene chips will be 
able to accomplish this overnight. 
The idea for a gene chip emerged 
back in 1989, as scientists at a company 
called Affymax were attempting to cre- 
ate a tiny, coin-size device with thou- 
sands of molecules that could be tested 
simultaneously as candidates for use- 
ful drugs. They came up with an inge- 
nious method in which light directs the 
construction of a very dense grid of dif- 
ferent molecules on a flat slip of glass. 


At first, they stacked the glass with 


proteins. But a young scientist named 
Stephen Fodor immediately saw the 
possibilities for using DNA. DNA mol- 
ecules on a chip, he realized, could 
act as thin strips of molecular 
Velcro that could pick out specific 
genes—short segments of DNA— 
and detect their anomalies. 

The secret to this ability lies in the 


Each square on a chip contains 
millions of copies of an identical 


fact that two strands of DNA adhere | 
їп a very specific way. The inner rungs 
of the double helix formed by two DNA 
strands are made up of four different 
chemical units, or bases, dubbed A, T, 
C, and С, The A’s on one strand always ^ | 
link to T's on the other; likewise, C's 
always bind to G’s. Thus, knowing the 
sequence of bases on one strand reveals 
the sequence on the other. 

An unknown sample of DNA could 
be deciphered, Fodor theorized, by ex- 
posing it to a chip studded with single 
strands of DNA of a known sequence: 
The DNA would bind snugly onlv 
to the sequences that were an exact 
match. Such chips could detect muta- 
tions, or changes in the chemical let- 
tering, that might reveal something i 
about a disease or a treatment strategy. 
The chips’ potential lay in their abil- 
ity to read thousands of genes at once. 

So in 1993, Fodor and nine others 


from Affymax formed Affymetrix to 


realize this vision. At the time, the idea 
seemed a bit far out. “People thought 
we were nuts,” Fodor says. “But I clear- 
ly saw this technology’s potential.” 

In the clean room, millions of strips 
of DNA are being built all at once by 
layering A’s, then T’s; then C’s, then 
G’s onto a thumbnail-size glass patch. 


Single- f 
stranded | А 


ERSTES Chromosome single-stranded strip of DNA, which 
a alles | a contains a specific sequence of 
| ЖР») a | bases. These single strands are 
ey up a R 3 each like half of a zipper ready to 
PV داد“‎ \ v ai 
fo me TN pair with its partner. 
е-е 3 EE M ШУ 1 
DNA, found in the v 
Nucleus nucleus of a cell, 


is made up of four 
chemical building 
blocks dubbed A, T, 
C, and G. A's bond 
only with T's, C's 
only with G's. 
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"It's like building a city of skyscrapers — chitect, and each of these gene cities | computer program determines the 

one floor at a time,” explains Bob Car- has one. Scientists at Affymetrix and screens needed to craft that chip. 

roll, the director of manufacturing. elsewhere specify the DNA sequences Researchers now envision many 
Of course, every city needs an ar- they want оп а chip, and an in-house possible uses for these chips—in par- 
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CHIPS THAT SPEED-READ GENES offer a compelling promise for predicting human fate, so it's no wonder a number of 
companies and laboratories are working on technologies of their own. This chart provides a sampling.—Gunjan Sinha 


| 
^ NY/LABORATORY TECHNOLOGY GOALS 
pee) Uses light-directed chemical synthesis to | Diagnose genetic diseases, detect viral or 
| X dk E s : .| bind probes to chips. Can hold thousands bacterial infections, determine drug treat- 
| of probes on a single chip | ments, drug ine اا‎ p sequencing 
| Ж Y. \ ; ( н jE МАТ ION Lt A SORA ‘OR ie ү Micro-gels that act like test tubes аге | — EN енен баана drug 
>>. Argonne, 18, DA | ;| affixed to the surface of each chip . treatments, develop drugs, clean up toxic 
| | waste, exert better bad 
Um Each probe sequences many hae pairs at | Genes sequencing; compare genes in deai 
| the same time | cells, such as cancer, with genes in normal 
| celis in oe eda better treatments 4 
‘| Gene probes are taken from cells instead of 
„> а] engineered by a machine. They can be as 
~ 5} much as 5,000 nucleotides long 
| Uses electric currents to move charged bio- Diagnose genetic diseases, determine drug ^ 
logical molecules to and from designated treatments, detect bacterial and viral infections 
test sites on a chip 
‘| Combination chip and chip-reader; chip de- | Diagnose genetic disease, prescribe drug 
| tects proteins such as antibodies—the prod- | treatment, detect bacterial and viral infections 
ucts of genes, and DNA— simultaneously 
£2 a m. | Each piece binds to 
К, four squares, but 


only one square Is a 


perfect match. The 
ae ae E T RE other three match 
* An unknown sample of single- except for the middle aa 
stranded DNA is broken into test “letter.” The per- [A | р | Four squares - 
pieces and tagged with a fluo- — fect matches shine С|Т! from chip 
rescent molecule. These pieces | nis | the brightest when | 
are poured onto the chip; each. the fluorescent DNA | 
БЕ binds only toits — binds to them. Sead for кер 
с | | * j Я А perfect matches,a . . 
A Tagged DNA | DNA “zipper Saitiple Known piece соодо e. 
pieces : | piece іс. с DE с ec "a тени aia 
! I | | -— l sam 
\ G Вашы С — С Шы | C с 
^] 
c C elc ыс 
Me 
à - me = a E 
i match с с = 1с с 
А IT — Bj 
2% А — A 
= 
i | NOVEMBER 1998 d | 59 


Pitfalls to Progress 


ALTHOUGH chips can scan your 
genes to determine 

whether you might de- 

velop a certain disease, or 3 
whether a drug will cure that 


the chips become widespread. 

“The technology and information 
are here or are forthcoming, but 
we're still deciding whether it's eth- 
ically and economically worth using 
them," explains Judes Poirier of the 
McGill Centre for Studies in Aging in 
Verdun, Quebec, Canada. "But the 
U.S. government has taken no posi- 
tion on mandating how drug compa- 
nies can or should use this genetic 
information, leaving it up to drug 
companies to decide," Poirier says. 
For instance, for-profit drug compa- 
nies naturally seek the largest mar- 
kets possible for their new drugs. To 
illustrate why this can be worn- 
some, Poirier points to his own re- 
search. In collaboration with several 
pharmaceutical companies, he is de- 
veloping five drugs to treat Alz- 
heimer's patients who have certain 
genetic profiles—two of these drugs 
are expected to be on the U.S. mar- 
ket by year's end. Because the com- 


ticular, what might be called person- 
alized medicine. Doctors have long 
known that while certain treatments 
help some patients with a disease, they 
have no effect on, or even harm, others. 
The reason, scientists suspect, is that 
many illnesses now thought to be a 
single disease, such as breast cancer, 
are actually many separate ailments 
caused by different genetic faults. The 
chips would offer a way to identify 
these genetic subtypes of diseases, 
pointing to personalized treatments. 
Already, one standard chip made by 


TW 


| ms || 
illness, it may take a decade before à; 


panies aren't required to inform 
the public that the drugs are effec- 
tive ‘only for patients with 
certain genetic types, 
E 7 ifs conceivable that 
| fatients could buy the 
~“ drugs needlessly. 
Another set of difficulties 
arises over the idea of genetic 
testing itself. Some companies al- 
ready offer genetic tests, though 
these do not use chips and exam- 
ine only for fairly common dis- 
eases such as breast and ovarian 
cancer. Chips could slash the cur- 
rent $2,400 price of such tests and 
provide results faster. But such 
chips may not soon be available to 
diagnose diseases that affect only 
small numbers of people, because 
companies may not have an eco- 
nomic incentive to make them. 
Such matters won't disappear 
soon. Genetic research is so new that 
the FDA isn't sure it has jurisdic- 
tion. Meanwhile, a National Insti- 
tutes of Health task force provides 
guidance to legislators. So far, 30 
states have banned health discrim- 
ination of any sort. Existing confi- 
dentiality laws prohibit doctors 
from freely giving out genetic in- 
formation as well.—G.S. 


Affymetrix is programmed with DNA 
sequences that detect mutations in 
the AIDS virus. Doctors can now 
order this test from the Laboratory 
Corp. of America to find out the ge- 
netic profile of the virus that infects 
each of their AIDS patients. That in- 
dicates which antiviral drugs are most 
likely to work in each case. 

In a broader effort, Eric Lander of 
the Whitehead Institute at the Massa- 
chusetts Institute of Technology, along 
with Affymetrix researchers, is work- 
ing on chip-based tests for disease risk 


and other traits. Their tack: to identify 
places in human genes that differ from 
one person to the next. These “alterna- 
tive spellings” of a gene—for instance, 
a G in the gene of one person where 
an A is in the same gene of another— 
are found, on average, every 1,000 
bases, and they are what make each 
one of us unique. 

They can also make a huge differ- 
ence in disease risk. For example, a 
flip of one base from a C to an A in 
a gene called ApoE heightens a per- 
son's risk of developing Alzheimer's 
disease 15-fold (if both copies of the 
gene are affected), compared with a 
person who inherited ApoE genes 
with C's in the telltale spot. Other 
variants of ApoE lower Alzheimer 
risk below average. 

But, ApoE aside, the spelling vari- 
ations that increase or decrease a per- 
son's risk for common diseases are 
largely unknown. Lander and his col- 
leagues are trying to discover more of 
these and are investigating ways of ty- 
ing them to disease. One possibility is 
to put thousands of these DNA vari- 
ants on a chip and use that chip to 
test the DNA of hundreds of people 
with and without a disease, say dia- 
betes or asthma, to discover which 
variants go along with that disease. 
The same approach could also be 
used to find DNA spellings linked to 
emotional or physical traits. 

[n addition to genetic misspellings, 
DNA arrays can survey a cell for an- 
other type of medical clue: the pattern 
of genes that are active at any one time. 
Changes in gene activity typically oc- 
cur when cells become sick—for in- 
stance, when they turn cancerous. 
Learning more about such changes 
can provide clues about which genes. 
and proteins cause a disease, often 
leading, in turn, to ideas for new drugs. 

How do you tell which genes are 
active? A few minutes by highway from 
Affymetrix, in a room at Stanford 
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Medical School, a black- and yellow- 
striped robot is dotting a glass micro- 
scope slide with thousands of spots of 
DNA. Each spot is a gene probe that 
can reveal whether a particular gene 
in a cell is active or not. 

“Any researcher can build one of 
these chip-making robots for about 
$30,000,” says Joseph DeRisi, a Stan- 
ford graduate student. This is cheap, 
he says, compared with ordering a 
custom-made chip from Affymetrix, 
which can cost several times that. 

DeRisi explains how he and his 
co-workers made the chip that enables 
them to see key differences in gene 
activity between a skin cancer cell and 
a noncancerous cell of the same type. 
They did this by coloring certain tell- 
tale molecules from the cancer cell 
fluorescent green, and the same mole- 
cules from the other cell fluorescent 
red. These molecules, called RNA, re- 
veal which genes are active—that is, 
made into protein. RNA brings DNA’s 
message to the protein factory. 

When both red and green molecules 
were spread оп an аттау, they stuck 
only to specific genes on it. Genes that 
were more active in the cancer cell 
glowed green and those more active in 
the healthy cell radiated red. The col- 
ors highlighted genetic changes that 
may lie at the root of cancer, And the 
genes that are either hyperactive or 
sluggish in cancer provide possible 
targets for new anticancer drugs. 

Patterns of gene activity revealed 
by the arrays could also provide key 
clues to how far a disease in a patient 
has progressed and how quickly it is 
progressing. Researchers are now 
studying how such patterns, which 
serve as identifying fingerprints of a 
cell, relate to the status of a disease. 
In the future, a doctor may use a chip 
to read a gene-fingerprint of a cancer 
cell, say, and from that immediately 
know whether the cancer is spreading 
rapidly and requires immediate ther- 
apy, or is growing slowly and should 
simply be monitored closely. 

Accuracy is among the issues that 
will have to be addressed before doctors 
begin using chips to prescribe medica- 
tions or to predict a person’s fate based 
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on genes. Today’s chips have accuracy 
rates upward of 90 percent. But when 
a drug is prescribed, a single mistake 
could mean the difference between 
life and death. “Are [companies] going 
to accept responsibility for wrongly 
identifying a person?” asks William 
Haseltine, chairman and CEO of the 
biotechnology company Human Ge- 
nome Sciences, of Rockville, Mary- 
land. “No one wants that responsibility.” 

In response, companies such as San 
Diego, California-based Sequenom are 
devising new chip technologies to 
eliminate any possibility of error. In- 
stead of using tiny probes to identify 
gene sequences, Sequenom’s experi- 
mental chip technology relies on 
mass spectrometry—a highly accu- 
rate tool used by chemists to analyze 
molecules based on their mass. Only 
time will tell which chip is the best 
tool for predicting disease. 

As these and other issues are ex- 
plored, biochip engineers are follow- 
ing their semiconductor counterparts 
in squeezing more and more data 
onto the same small square of glass. 
Affymetrix packs as many as 400,000 
different DNA sequences onto a 
dime-size chip, allowing it to spell out 
a DNA sequence that is 100,000 units 
long. But within five years, Fodor pre- 
dicts, improvements in chip-reading 
technology will enable a chip of the 
same size to hold 10- to 20-fold more 
different strips of genetic Velcro. 

And it’s that kind of molecular 
density, along with the genes fingered 
in the Genome Project, that will 
bring about the birth of a small set of 
chips that could decode anyone’s 
genome overnight. Assuming experts 
know by then the meaning of every 
constellation of genetic quirks light- 
ing up a chip—and that is a hefty as- 
sumption—I might someday leave my 
doctor’s office with a list of diseases 
that could show up, with varying 
probability, some years hence. 

It sounds terrifying, and it could 
be, unless doctors also dole out tools 
to twist what looks like genetic fate. 
If I leave the office with a new regi- 
men of lifestyle changes and a pock- 
etful of prescriptions that can 


prevent ills for which I'm at risk, T'll 
have more control than ever over the 
future forecast in my genes. Ф 


Lab ona Chip 


IN ADDITION TO reading human 
genes, a chip made by San Diego- 
based Nanogen takes a different 
tack for detecting illness. The com- 
pany's silicon-based bioelectric 
chip will inspect blood for bacter- 
ial infections and slash the time 
between blood test and diagnosis 
from days to as little as 15 minutes. 

To detect these bacteria, the 
system bumps biological materials 
to different regions of a credit- 
card-size plate containing a net- 
work of chips. An electric field 
applied to the first chip separates 
human blood cells from bacterial 
cells based on the cells' particular 
electronic charges, sizes, and 
shapes. High-voltage pulses then . 
puncture the bacterial cells, releas- 
ing their nuclear DNA for further 
analysis on a second chip. This 
chip plucks out and highlights par- 
ticular bacteria such as Echerichia 
coli or Staphylococcus. 

Today, a doctor checks for a 
sore-throat infection by growing 
some tissue in a plastic dish and 
then analyzing it, which takes days. 
In contrast, Nanogen's technology 
will provide a speedy test of a blood 
sample for every known viral or 
bacterial pathogen that could exist 
in the throat, says James O'Con- 
nell, Nanogen's vice president of 
research. These chips can also be 
designed to analyze other types of 
body fluids or tissues and could 
also help detect biological conta- 
minants in water and food. 

Nanogen's expects to have a pro- 
totype in late 1999, The ultimate 
goal, says O'Connell, would be for 
people to place their own blood on 
a Nanogen device at home and send 
the data via modem to a clinic for 
analysis. "But that's a few decades 
off," he says.—86G.5. 
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BY ANY MEASURE, the high-tech utopian 
vision of a computer in every room of every 
home—all connected via the Internet—has a 
ways to go. Even in the United States, most 
estimates peg PC ownership at roughly 35 to 
40 percent of households, and only 23 per- 
cent of U.S. homes will be online by the end 
of this year, according to a recent study by 
International Data Corp. 

For that to change dramatically, the price 
of a conventional PC will have to continue 
its downward plunge and sink below $500, or 
high-speed Internet connections must reach 
into homes and fundamentally redefine what 
a PC is and does. Actually, both are likely to 
happen, and sooner than you might expect. 

Even as the price of Windows PCs falls to 
as little as $699 (without monitors) this holi- 
day season, computer makers are readying 
$599 models for early next year. Many say 
we're likely to see PCs costing $499 or even 
$399 by the end of next year. (Apple's new 
iMac costs $1,299, but even that is markedly 
lower than previous home Macs.) The reason? 
The cost of a PC's most basic parts, including 
its microprocessor, disk drives, and memory 
and graphics chips, continues to plummet. 

But some new thinking regarding PCs 
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may change the products you see as 
much as falling prices. Acer Group, 
one of the world’s largest PC makers, 
recently outlined plans to begin sell- 
ing a series of X-Computers, or XCs. 

The XCs, which are expected to be 
available next year and cost from $199 
to $699, will take a variety of forms. A 
new low-cost computer aimed at kids, 
dubbed the Acer X200, will play edu- 
cation and entertainment software. A 
set-top version called the X300 will 
couple ТУ and Internet access (much 
like WebTV) with smart cards for 
electronic shopping. Other models 
will be inexpensive laptop or desktop 
units more closely resembling today’s 
PCs. “We don't think XCs will replace 
PCs," says Todd Osborne, director of 
business development at Acer Amer- 
ica Corp. "But we intend to create 
computers for people who have more 
specific needs or wants." 

Indeed, the XC concept dovetails 
with the "information appliance" 
trend that has yielded products such 
as WebTV boxes and e-mail phones 
that use software such as Java and 
Windows CE [“E-Phones Connect,” 
August]. Price may be one reason 
why most American households are 


still without a PC, but a PC's notori- 
ously cranky nature and the lack of 
compelling reasons for putting up 
with that angst may be important fac- 
tors, too. "The trouble with PCs is 
that they don't fit into people's lives 
very naturally," says James Gosling, 
the designer and chief scientist of the 
Java programming language at Sun 
Microsystems. "You bring it home and 
it's this big box with wires that sits in 
a special room and takes awhile to 
figure out. Let's put it this way: My 
mom is never going to have a PC in her 
house no matter how cheap they get." 
But will she be connected to the 
worldwide Internet and run PC soft- 
ware anyway? It could happen. High- 
speed Internet links to homes could 
shift the focus away from powerful 
PCs to more tailored and less costly 
appliances. Internet service via cable 
TV lines is still relatively limited; the 
largest such service, the Home Net- 
work, has about 150,000 subscribers 
(though it is available to 8 million 
homes). But cable Internet services 
are growing rapidly and will soon 
have competition. All of the major 
telephone companies are expected to 
begin rolling out high-speed Digital 


Subscriber Line (DSL) service by the 
end of this year or early next. DSL 
service won't be available everywhere 
overnight, but since DSL does not re- 
quire new lines to be installed, many 
are optimistic that it could be widely 
available within two or three years. 

What difference will high-speed 
Internet access make? Initially, maybe 
very little—other than being able to 
breeze through Web pages quickly. 
But eventually, the PC experience 
could change dramatically. One early 
indication of that: A Massachusetts, 
company called Arepa Inc., with back- 
ing trom @ Home, Intel, and others, 
has developed a system for running 
CD-ROM titles remotely over cable 
or DSL networks. Under the Arepa 
system, you don’t need to own a CD- 
ROM disc or en a CD-ROM drive. 
Instead, you rent software and 
run it from the network's server. 
Technical trials began last summer, 
with service due by spring 1999, 

If you can run software via an In- 
ternet outpost, and perhaps store 
data there as well, do you really need 
a full-fledged PC? Many computer 
scientists think that will depend more 
on the type of PC user you are than 
on the cost of the devices. Some, like 
Phil Hester, chief technology officer 
for IBM's Personal Systems group, 
foresee a divergence between what 
he describes as "content creators" 
who need powerful PCs, and "infor- 
mation accessors" who simply need 
the high-speed links. “We think there 
will be a new generation of devices 
aimed at information accessors," says 
Hester. "But we don't think they re- 
place PCs; they complement them." 

Ironically, the future of PCs as we 
know them may depend more on soft- 
ware than hardware. For nearly two 
decades, the PC has been driven to 
ever-greater heights by the pressing 
needs of power-hungry software, like 
3-D games. The hardware is now out- 
pacing those needs. Can speech 
recognition or virtual reality games 
prompt the need for better hardware? 

Maybe. But conventional or not, 
your computing experience seems 
destined to be transformed. <> 
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FOR OBVIOUS REASONS, you normally don’t send a couple of 
aircraft to chase a comet. But on November 17, that’s essentially 
what will happen as two planes rise from an airfield on the Pacific 
island of Okinawa and ascend into the moonless night. 
If all goes as planned, at an altitude of The Meteor Chasers 
By Frank Vizard around 25,000 feet both planes will find 
themselves flying beneath what promises 
to be the biggest meteor storm of our lifetime—a storm caused by 
a hail of particles hitting Earth's atmosphere as our planet passes 
through the tail of a comet named 55P/Tempel- Tuttle. November 
17 will be 304 days after the comet's nucleus has passed Earth, tes- 
timony to the length of the comet's tail. 
The planes are not flying toward this meteor storm for kicks. 
Aboard them will be teams of scientists determined to learn more 


ON NOVEMBER 17, two planes 
will fly beneath the Leonid 
meteor storm as it enters 
Earth's atmosphere. The mis- 
sion: search for evidence of 
life-generating organic com- 
pounds among the meteoroids. 


This month, two planes will fly into a massive meteo 
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Crossing the Comet’s Tail 


EARTH WILL PASS through the tail of 
the comet 55P/Tempel-Tuttle on No- 
vember 17. The passage will manifest 
itself as a fireworks display of meteors 
descending at a rate as high as 10,000 
per hour. The meteors could also dam- 
age satellites in orbit around Earth. 


] | The comet has ап orbit of 
ILLUSTRATIONS BY 33.3 years. In 1966, the 
MIKE SPEIGNER/VIEWPOINT last time its tail swept over 
س‎ u Earth, It generated a me- 
teor storm estimated to 


һе 22 000 miles wide. 
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FISTA 


Searching for organic 
а material, the U.S. Air 
Force's Flying Infrared 
Signatures Technology 
Aircraft (FISTA) will 
make a broad spectro- 
graphic analysis of іп- 
coming meteors. On- 
board cameras will 
provide a three-dimen- 
sional view of a meteor 
storm when combined 
with images from the 
Electra's cameras. 


ELECTRA 


Aboard the Electra aircraft, a lidar beam—essentially a radar 
beam that emits light pulses—will target meteors entering the 
atmosphere. Using two telescopes aboard the plane, scientists 
will observe the reflection and be able to calculate distance, 
density, and temperature of the object. A high-definition camera 
will record the event and pictures will be transmitted іттеді- 
ately to ground stations. 


ІП searcn of answers to 


On the day Earth travels 

through the comet's tail 

at a 17-degree angie, the 

comet's nucleus will have 4. 
actually passed by 304 22,000 miles 
days previously. 


Leonids 


Orbit of Earth 


The Leonids meteor shower 
will be strongest over the 
Western Pacific, China, and 
Japan. With good weather, 
however, it might also be 
seen from California. 
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Flying Electra and FISTA 


THE TWO PLANES flying the Leonid mission will work together to provide a 3-D view of the meteor storm. 
FISTA may soar to 40,000 feet for a closer look while Electra maintains an altitude of about 25,000 feet. 


High-definition 
—TV camera 


ve ээ 


Lidar beam 1 Lidar telescopes 


Infrared 


Camera imager Spectrographs 


ші 


Spectrographs 


about what comets are made of and how they interact with 
our atmosphere. Sponsored by NASA, the mission is a small 
one in terms of the equipment and number of people in- 
volved (about 40), but enormous in its possible implications. 
The meteor storm may reveal clues about how life began 
on Earth, and whether extraterrestrial material brought here 
by comets triggered that process. This is NASA's first mis- 
sion dedicated to astrobiology, a new field of study focus- 
ing on life beyond Earth. 

For the observer on the ground, the meteor shower will 
appear to emanate from the constellation Leo—hence its 
moniker, “Leonids.” The storm appears once every 33.3 
years, and this year the Leonids appear to be on track to 
deliver a show not seen since 1866, Astronomers expect a 


fireworks display of meteors descending at a rate as high as 


70 


The Electra, with its lidar beam and high-definition televi- 
sion camera, is the spotter and recorder for the Leonids 
mission. Its lidar beam can target only one of every 12 
meteors, but an expected shower of as many as 10,000 
per hour should provide ample opportunities. Measure- 
ments are made by analyzing the reflection of the beam 
and the time it takes for onboard telescopes to observe it. 


The spectrographic de- 
vices aboard FISTA will 
determine the molecular 
composition of meteors 
entering Earth's atmos- 
phere. Scientists onboard 
hope to find the building 


blocks of life. Cameras 


imager 


10,000 per hour over the principal \ ic wing area—the | 
Western Pacific, China, and Japan. Witt luck and some clear 
skies, the Leonids may even be visible from California. 
Eyewitnesses to the 1866:&vent described the Leonids 
as fireballs raining down 6 snowflakes. More than one 
person thought the аа of the world was near, even 
though meteors burn up long before they hit the ground. 


far more than were orbiting during 
the Leonids' last appearance. It's not clear how much dam- 
age the meteors will cause, and there 15 very little that can 
be done to prevent it anyway: The birds are sitting ducks. 
You might think that the planes flying to study the 


Leonids would be equally vulnerable, but they're not. The 


NOVEMBER 1998 Popular 


two planes will be flying at altitudes between 7 and 10 kilo- 
meters, while the Leonid storm takes place at 100 kilometers, 
safely dissipating before it reaches lower altitudes. The planes 
will fly between 75 and 250 kilometers apart to provide a 
three-dimensional look at the storm. 

Both planes are aircraft that have been adapted to serve 
as platforms for scientific study. One is Electra, a modified 
P-3 Orion propeller aircraft owned by the National Sci- 
ence Foundation’s Center for Atmospheric Research. Per- 
haps the most important tool aboard Electra is a lidar, a 
sort of radar that transmits light pulses. As meteors enter 
the atmosphere, their rocky material evaporates, leaving 
behind a trail of iron-rich debris. When the lidar beam hits 
this debris, the scattering of the light can be observed with 
a pair of telescopes. These observations can then be used 
to calculate distance, density, and temperature. The in- 
tensity of the scattering, for example, determines the 
density of the debris. The lidar beam isn't particularly et- 
ficient, but considering the massive number of meteors in 
the Leonids storm, it should yield plenty of useful data. 


Another key instrument aboard E/ectr@is ап airglow im- 


ager, basically a camera that can be fitted with special fil- 
ters to detect the presence of sodium atoms deposited in 
the atmosphere by meteors. Зе camera will look at the 
whole sky in search of thé brightest meteors, which give 
an indication of the eómet's size. 

Electra will also carry a high-definition TV camera, sup- 
plied by Japan's NHK television network, which will relay 
images to the ground for immediate viewing. The entire 
cvent is expected to last between 90 minutes and 4 hours. 


While Electra will mainly be used for ranging and imag- 


ing of the Leonids, the Flying Infrared Signatures Technol- 
ogy Aircraft (FIS EA) will study the composition and the 
chemistry of the meteor shower. ГІЗТА belongs to the U.S. 
Air Force and can take a variety of spectrographic mea- 
surements across а wide range of infrared and ultraviolet 
frequencies. | he aircraft has more than 50 windows on 
its top, bottom, and sides so that different kinds of mea- 
surements can be taken at the same time under the same 
conditions. The instruments aboard FISTA can deter- 
mine what types of molecules are created by the interac- 
tion of meteors with Earth’s atmosphere. 

What NASA hopes to find is a wealth of organic ma- 
terial, says the project’s principal investigator, a Dutch 
astronomer named Peter Jenniskens who is working for 
the SETI (Search for Extraterrestial Intelligence) Insti- 
tute at NASA’s Ames Research Center at Moffett Field, 
California. Such a discovery would lend support to a the- 
ory that suggests comets delivered the organic com- 
pounds needed for life to begin on Earth. 


In its simplest form, this theory holds that organic ma- 


terial arrived on Earth when one or more comet nuclei 
struck our planet ages ago. But Jenniskens thinks that 
meteors, essentially comet debris, may have played as big 
a role, and certainly a gentler one, in distributing organic 
material around the globe. As a passing comet’s tail col- 
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lided with the atmosphere, debris left behind would have 
been sprinkled across Earth’s surface like salt on a steak. 

“The central theme of the mission is astrobiology,” says 
Jenniskens. “We’re interested in what matter comes into our 
atmosphere, what molecules are created when the matter 
comes into the atmosphere, and what solid debris is pro- 
duced. All these products could have a role in the origin of 
life,” he says. The early atmosphere, explains Jenniskens, 
is believed to have been composed of nitrogen and car- 


The Danger to Satellites 


JUST HOW DEPENDENT we are on satellites for com- 
munications became apparent on May 19, when the 
failure of one satellite rendered 45 million pagers 
useless until a ground-based backup network could 
be put in place. On November 17, some 500 orbit- 
ing satellites will be exposed to a hail of particles 
striking at a staggering 150,000 mph—about 100 
times as fast as a speeding bullet. Even Superman 
would have trouble catching one. 

Just how many satellites will be damaged by 
this cloud of buckshot is impossible to predict, but 
"potentially all are vulnerable," says astronomer 
and Leonids expert Peter Jenniskens of the SETI 
Institute. A particle as small as a grain of sand will 
have the kinetic energy of a .22-caliber bullet. 

William H. Ailor, director of the Center for Orbital 
and Reentry Debris Studies at a private company 
called the Aerospace Corporation in El Segundo, Cal- 
ifornia, recently testified to a congressional sub- 
committee about the threat. "It is possible that some 
satellites will be damaged," Ailor told the subcom- 
mittee, "but the most likely source of the damage 
will not be from a rock blasting a hole in a satel- 
lite, but rather from the creation of a plasma or 
free electric charge on the spacecraft. The charge 
could cause damage to computers and other sensi- 
tive electronic circuits onboard the spacecraft, and 
ultimately cause the satellite to fail." 

Such an occurrence isn't unprecedented. During 
the 1993 Perseids meteor shower, a communications 
satellite was hit by a meteor and failed soon after- 
ward because of electrical problems. 

During the Leonids storm, operators will reorient 
their birds to present as small a cross section of 
sensitive components as possible to the oncoming 
storm. The Hubble Space Telescope, for example, 
will be turned to protect its optics. Some commer- 
cial satellites may shut down temporarily. Military 
satellites, built to withstand nuclear attack, should 
weather the storm. But even if a satellite remains 
operational, the sandblasting effect of the shower 
may take one to three years off its life.—F.V. 
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The Leonids Through the Ages 


COMET P55/TEMPEL-TUTTLE апа its associated Leonids 
meteor storm have long been known to astronomers, 
but have a tendency to disappear for extensive stretches 
of time. The comet probably crossed Earth's orbit for 
the first time in 868 A.D., say astronomers. The first 
written account comes from Chinese astronomers in 
902 A.D. Through the centuries, witnesses continued 
to record the appearances of the Leonids storm in 
awestruck terms. "Stars fell like rain," reads one ac- 
count. Observers generally failed to notice the cycli- 
cal nature of the event, however. 

Following a particularly intense Leonid storm in 
1833, in which 240,000 meteors per hour were esti- 
mated to have fallen over Boston during a 9-hour 
period, interest in the Leonids picked up. In fact, the 
Leonids storm is credited with sparking the formation 
of a religious revival movement that swept the United 
States in the 1830s. 

In 1866, Ernst Tempel and Horace Tuttle calculated 
the comet's orbit to be every 33.3 years. That same 
year, the Leonids startled Europe with another in- 
tensive storm, proving the accuracy of Tempel's and 
Tuttle's calculations. Then, inexplicably, the Leonids 
storm faded from view for the next 100 years. 

On November 17, 1966, a tremendous storm of thou- 
sands of meteors, as many as 40 per second, fell for 
about 2 hours over the western United States. The 
Leonids were back. Astronomers now believe Earth 
must pass within a narrow range of the comet for 
the powerful Leonids storm to occur.—fF. V. 
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Тһе Leonids storm of 1833 was captured іп 
this woodcut made for a religious primer on 
biblical prophecies fulfilled. 


bon dioxide. Unfortu- 
nately, molecular nitrogen 
is not useful for the cre- 
ation of life. What you 
need is a nitrogen-based 
chemical such as ammo- 
nia, which can be made 
into amino acids—the 
building blocks of proteins. Pas EET: 

The key to producing ammonia is to first create nitric 
oxide from nitrogen and carbon dioxide. Nitric oxide can 
then be converted into ammonia with the help of a cata- 
lyst. That catalyst, Jenniskens believes, could be the iron 
present in meteors, or iron compounds created in the at- 
mosphere by meteor impacts. Data collected by Electra 
and FISTA will enable scientists to create computer mod- 
els that may provide a more definitive picture. 

The teams onboard the planes also plan to study the 
overall dispersion pattern and the size of individual mete- 
or debris particles. Current theories suggest the particles 
may have been emitted during the course of the comet’s 


After a century's absence, the 
Leonids roared back ower the 
western United St es in 1966. 


past few orbits, or as many as 10 orbits ago. If both large 
and small particles are distributed within the same area, it 
is likely that the debris is old, and has been dispersed by 
the gravitational pull of planets the comet has passed. A 
wider distribution of the finer material would hint at re- 
cent emissions. Determining the speed at which material 
departs the comet could help explain how the “seeding” 
of Earth with organic material could have occurred. 

How comets came by their organic material is still a bit 
of a mystery, but scientists suspect it is interstellar in origin. 
Astronomers believe interstellar dust may contain organic 
compounds emitted by stars. This dust forms a cloud that 
binds with frozen ice to become a dirty snowball that oc- 
casionally comes our way. Many astronomers think that 
comets, and by extension meteors, can transfer organic 
material and possibly even microscopic life forms between 
worlds fast enough to preserve it. 

“Life was made possible on Earth because a veneer of 
organic extraterrestrial material arrived during a relatively 
late part of the formation of Earth,” says Jenniskens. “If 
you look at how much material comes from space, most 
of that material comes in as meteors, not impacted comets. 
But we know little about meteors because it is so difficult 
to get observational data. This November, we have the 
chance to get that data. We have no other chance in our 
lifetime to anticipate a meteor storm with this much cer- 
tainty.” Projections show that Earth won’t be passing 
through the trail of 55P/Tempel-Tuttle the next two times 
it whizzes by in 2031 and 2065. 

Jenniskens expects to have the results of the Leonids 
mission analyzed by next spring. With luck and funding, 
Jenniskens will also fly again next year when a slightly 
weaker Leonids is expected to reappear over central Eu- 
rope, as Earth passes again through the same cloud of de- 
bris. After that, the Leonids will fade away. <> 
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TECHNOLOGY UPDATE 


When my neighbor 
saw my TV picture, he 


assumed | had a huge 
antenna on my roof" 


Day Sequerra's new Indoor Antenna uses the latest 
technology to provide clear reception of broadcast 


TV and radio signals. 


f you thought that 
i rabbit ears had 

gone the way of 
the woolly mammoth... 
think again. Alter- 
natives to cable have 
given viewers a variety 
of options for receiving 
hundreds of channels. 
Unfortunately, small 
dish and direct broad- 
cast satellite services 
aren't available every- 
where. What's more 
they do not provide 
access to local TV 
stations. In the near 
future, broadcasters 
will begin transmis- 
4 | sion of digital TV 
signals. This will mean that you won't need to 
pay outrageous cable bills or subscribe to 
satellite programming to get the perfect picture. 

So people have headed back up to the attic 
and pulled their old rabbit ears out of storage. 


Day Sequerra pro- 
vides breakthrough 
performance. It's 

| a high-technology, 
elegant way to 

| receive TV, FM 

| and AM radio 
programming. 


What they'll find is that although rabbit ears | 


will provide reception of 
over-the-air signals, they  . 
are just as ugly and just . Y 
as difficult to adjust as / { 
ever. Luckily, there is | 

а new antenna from | 
Day Sequerra that will ы) 
provide breakthrough ‘YA. 
performance without © 
making your family room 


look like something out of the fifties. It's a | 
high-performance, elegant way to receive ТУ, | 


FM and AM radio programming. What's 
more, when digital TV becomes a reality, you'll 
be ready. 

Fuzzy outlook. If you subscribe to cable, you 
receive a quality picture on most channels, as 
long as storms or other factors don't disrupt 
your service. Unfortunately, the interference 
caused by the signal bouncing off building 
and other large objects, known as multi- 
pathing, often results in "ghosting" or "snow." 


If you'd rather not pay a hefty monthly sum | 


for the privilege of receiving a signal, your 
options have been limited, and your picture 
was likely to be distorted. You could always 
mount a huge antenna on your roof, but that's 


not even allowed 
in some neighbor- 
hoods. Then there's 
the problem of aim- 
ing the antenna at 
the broadcast source. 
Clear alternative. Now there is a better 
way. The engineers at Day Sequerra, in con- 
junction with the U.S. Army Advanced 
Research Laboratory, set out to revolutionize 
the industry. Their mission was to produce 
an indoor antenna that would exceed the 
expectations of even the most demanding 


Before 


The key to the superiority of this | Risk-free reception. The Day Sequerra 


| TV/AM/FM Indoor Antenna is the perfect 


antenna is its fan monopole ele- 
ment. This proprietary technology 
naturally rejects multipathing to 
virtually eliminate ghosting and 
snow in most locations. Its 53-inch 
element is specifically designed to 
capture weak and distant signals. 
Its powerful, low noise amplifier 
captures hard-to-receive stations, 
- without amplifying noise and 
interference. 


high-end user. The result is the TV/AM/FM 
Indoor Antenna. Successful research and 
development in element and RF (radio 
frequency) amplifier design has produced a 
new level of technology. This antenna’s design 


| is so advanced that it was awarded the 
| Innovations ‘97 Award at the International 


Consumer Electronics Show. 


Superior components. The key to the 
superiority of this antenna is its fan monopole 
element. This proprietary technology naturally 
rejects multipathing to virtually eliminate 
ghosting and snow in most locations. Its 
53-inch element is specifically designed to 
capture weak and distant signals. Its powerful, 


This antenna is hard 
to spot—but it makes 
it easy to grab far 
away signals. 


low noise amplifier captures hard-to-receive 
stations, without amplifying noise and inter- 
ference. The receiving power is enhanced by 
an adjustable gain control that matches the 
antenna's performance to your location. 
Unlike most rabbit ears and dipole designs on 
the market, it is omnidirectional and requires 


Et no adjustments, orienting or fine tuning dur- 
POWERFUL RECEPTION. 


| Attractive design. This antenna has been 


ing use. You simply install it, set it and forget it. 


designed with your living space in mind. It 
features beautifully tapered panels that mount 
easily in an inconspicuous spot. It can be 
painted or wallpapered, or mounted out of 
sight in a closet or behind a window treat- 
ment, If it weren't for the improved picture оп 
your television, you would never know it 
was there. 


way to get a perfect picture. It comes with a 
one-year manufacturer's limited warranty 
and Comtrad's exclusive risk-free home trial. 
If for any reason you are not completely 
satisfied, return it within 90 days for a full 
"No Questions Asked" refund. 


TV/AM/FM Indoor Antenna . .$99.95 $9.95 S&H 
Please mention promotional code 3881-14108. 


For fastest service, call toll-free 24 hours a day 


amount including S&H. To charge it to your credit card, 
enclose your account number and expiration date. 


Virginia residents only—please include 4.5% sales tax. 
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At night, light from the home's inte- 
rior creates a party-lantern effect 
through the protective redwood slats. 
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reinforced house 


will be ready. 


By Jack Kneece 
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AS THE SOUTHEAST COAST has rebuilt 
after Hurricane Hugo’s devastation in 1989, 
architects have sought new ways to protect 
houses from high winds. 
Among the most striking ex- 
amples is a cube-shaped 
beach home—33 feet 4 inches 
in all directions—designed 
for a Charleston, South Car- 
olina, surgeon on nearby Sulli- 
van’s Island, a barrier island. 


At first glance, particularly at night, 
the house looks like a large party lantern 
or an upended apple crate. Open slats, 
or scrim, that enclose the house create 
the effect. That unique design was one 
reason the house won this year’s Award 
of Excellence from the South Carolina 
chapter of the American Institute of 
Architects. But it’s not just for looks: The scrim forms 
a protective, “sacrificial” exterior, says the house’s archi- 
tect, Ray Huff of Huff & Gooden in Charleston. Although 
few architects would dare use the phrase “hurricane 
proof"—and Huff is certainly no exception—he says that 
the house's core would probably survive a hurricane, with 
only a few days' work needed to replace scrim that was 
torn away by high winds or storm tides. 

The scrim is of farm-grown redwood, open like large 
blinds or battens to admit ocean breezes and a pleasant 
mix of shade and sunlight. Inside this protective outer 
structure is a house within a house. It rests on treated 
pilings driven 20 feet into the sand. 

Hidden inside the walls of the two-story 2,100-square- 
foot dwelling are 8-by-8 laminated timbers, chosen for 
their stability and resistance to warpage. The exterior walls 
of this inner structure are covered by a quarter-inch-thick 
cement paneling screwed in place with noncorrosive screws; 
most of the metal, including indoor handrails, is of stain- 
less steel or other noncorrosive types, to withstand the 
ravages of the salty sea air. 


Screened 
porch 


Exterior redwood slats form the house's "sacrifi- 


cial" skin, meant to block flying debris during 
hurricane-force winds and storm tides. | 


— Quarter-inch- 
thick cement 
paneling —— 


RAY HUFF ARCHITECTS (2) | 


Inner structure 


| Shielded by the exterior red- 
| wood slats is a cube-shaped in- 
ner structure, employing plenty 
| of glass for ocean viewing. 


Under the structure 
and elsewhere through- 
out the house are heavy 
threaded-steel rods set 
in triangular patterns 


Protective 


redwood п 
slats to give strength in high 


winds. Massive steel 
plates anchor the house 
to the pilings. Heavy steel straps are designed to prevent 
roof trusses from blowing away in a hurricane. 

Birch plywood covers the interior walls, which also 
adds strength to the structure. The birch panels appear 
to float without any support. To create this effect, the 
builder nailed standard 2 by 4s on the structural 2 by 8s, 
then 2 by 6s onto those. The birch plywood was then 
nailed to the 2 by 6s. 

A staircase enclosed in a chimney-like space channels 
hot summer air up and out of the house and draws in 
cooler sea breezes through the open scrim. Doors in 
front of the house are giant bi-folds, 8 feet high and 16 
feet wide, that open wide to let in sea breezes, but close 
tight during bad weather. 

While Huff declines to provide a figure for the house’s 
construction price, he says that the strengthening materi- 
als added only about | percent to the total cost. Since its 
completion, the house has become somewhat of a tourist 
attraction. People particularly enjoy driving by the house at 
night, when the scrim creates the lantern effect. Proving 
that beauty needn’t be impractical. 9 
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COME NOVEMBER 1, the 
United States will embark on a 
transition that some have likened 
to the change from horse-drawn 
buggies to automobiles—one that 
will ultimately require everyone 
in the country to replace their 


TV. That's the day broadcasters 


vill switch on the juice for digital e : | d ‚| 
television (СОТУ) transmissions Digital TV broadcasts finally begin thil 
that have been more than a decade 


in coming. The technology pro quality are the best on Earth, but 


mises to bring to the living room 


the film-quality pictures and cine- | 
matic surround sound that audi- 
ences pav to experience in movies 
such as Titanic at theaters equip- 
ped with cutting-edge technology. 
You'll pay top dollar for a DTV 
ticket to Titanic too when it airs 
on NBC next year. The first DT 
sets will cost thousands of dollars 
for, at the start, nothing more than 
the opportunity to view a few 


prime-time hours of high-defini- 
tion TV (HDTV) each day. 

To see even that much, vou ll 
have to invest in a piece of equip- 
ment that most U.S. households 
haven't used in decades: a TV 
antenna of the roof- or set-top 
variety. DTV won't be available 
on cable TV until some technical 
and political wrinkles are ironed 
out. Reception directly via satel- 
lite, though, will be an option for 
people who don't live in the in- 
augural DTV broadcast markets. 

Those markets are the 12 
largest U.S. cities, where about 
30 DTV stations will begin airing 
ОТУ programs on new channels 
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SIG HITS 


Multiple Programs on a Single Channel 


THE DTV SIGNAL CAN CARRY as many as 19.4 megabits of data, which means a broadcaster can mix multiple programs of 
varying bit sizes onto a single channel. Alternate camera views may also be available for sports. 


NEWS 
3.8Mbps 


MOVIES 


1.2 to 4.2Mbps 


SPORTS 
8.0Mbps 


assigned by the FCC. Next spring, some 15 stations inan- — velopments as yet unseen. The roadways, at least, have al- 
other 11 cities will hit the airwaves, extending DTV's cov- ready been paved: An infrastructure using digital technol- 
erage to about four of every 10 American TV households. ору has been established for getting the programming 
The FCC’s goal: universal coverage by 2003, with DTV апа from the TV station to the home. 

today's analog TV broadcasts operating simultaneously. To send ОТУ, stations need a channel separate from the 
And although the plan calls for analog broadcasts to cease one they're now operating. To accommodate this, the FCC 
after 2006, that's no more certain than many other factors has allocated unused ОНЕ and VHF frequencies in each 


involved in the changeover to digital service. market free of charge. Some of these new channels are the 
so-called taboo bands that until now have separated ana- 
PICTURES-BY-NUMBERS log channels in any market. For example, in a city where 


Reminiscent of the transition from pony express and mule a Channel 9 exists, blank bands separate it from 7 and 11 
train to long-haul truckers, DTV will evolve in the areas of to avoid interference from adjoining channels. Transmit- 
new products and services—these will include multiple ting a digital signal within these black bands is perfectly 
programs on a single channel, data transmission, and de- acceptable because the digital signal won't interfere with 


How Good Is the Picture? 


SOURCE: FAHASONIC 


BELOW ARE THE DIFFERENCES in resolution among DTV formats (including a future 1080p format). The first figure represents 
the number of horizontal pixels per TV line. The second denotes the number of TV scanning lines. Multiplying the two yields 
the figure in parenthesis: total pixels transmitted per frame. More is better. 

The bit rate figures represent the millions of bits (megabits) per second (Mbps) that must be transmitted for a picture 
comprising either 60, 30, or 24 frames per second (fps). The TV system used in the United States sends 30 fps as 60 inter- 
laced, alternating fields. Forthcoming HDTV 10801 will do the same, although at higher vertical resolution (1,080 versus 540 
lines). Meanwhile, HDTV 720p and the SDTV formats will send 30 fps progressively, painting the entire frame in one pass. 

Future DTV formats will double the amount of vertical information, providing 60 fps progressively scanned.—S.A.B. 


FORMAT NAME SCREEN SCAN TYPE RESOLUTION BIT RATE (MBPS @ 60/30/24 FPS) * 


Carer eae | 


CHENG í > E ЕЗ E 
| HDTV | HÎ Progressive 1920x1080 (2,073,600) | =з 


TFET FERE 
ы V MES SG 


Interlaced | 19 ,600) N/A 
i ТИІ =< — im = 
| E 16:9 Progressive 12 ( MI | 885 
| ‘SDT Fi BUE Progressive t (% 37,920) _ a 324 
Progressive 040x480 (307,200) NN 295 


* Data payload, before digital compression for transmission. **Not yet determined for maximum HDTV resolution transmitted. М/А: Not applicable to format. 
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the analog signal being transmitted on adjacent channels. 

Despite the gift of a second channel of precious public 
airwaves for each ТУ station, broadcasters do not have 
nearly enough space to accommodate the enormous amount 
of information in a high-definition picture—more than 
quadruple the amount in today’s ТУ picture, but carrying 
none of the ghosts, snow, color-shift, or distortion baggage. 
The bandwidth, or space within the signal, of the ОТУ 
channel is the same 6MHz as for analog. But digital tech- 
nology provides ways to squeeze or compress the informa- 
tion for transmission, then decompress or reconstitute it 
back to full strength in the ТУ receiver. That’s why the 
Advanced Television Systems Committee (ATSC) chose 
digital transmission as the standard for the United States, 
rather than the analog HDTV system used in Japan. 

Thanks to a data-compression scheme called MPEG-2, 
DTV offers great flexibility in how broadcasters use their 
6MHz pipeline. They can send a single channel of HDTV 
programming, or use a lower picture resolution called Stan- 
dard Definition TV (SDTV) and split the channel to simul- 
cast multiple programs (you'd get an onscreen menu en- 
abling you to select among these). In either case, the pictures 
come with the same Dolby Digital surround sound already 
used for movie theaters, DVD, and satellite ТУ--апа there's 
even room left for the data transmissions, such as Internet 
downloads, e-mailing, and paging, that the future will bring. 
What you'll get depends on which ATSC picture format the 
broadcaster uses, and how the station allocates bits in the 
data-transport rate of the channel. Under current technol- 
ogy, that 6MHz pipe can transfer 19.4 million bits of data 
per second (19.4Mbps). 

Although the ATSC defined 18 different picture-resolu- 
tion formats for DTV, only four will be used at present (see 
"How Good Is the Picture?"). These comprise two HDTV 
and two SDTV displays, where the picture is either pro- 
gressively scanned (-p) or interlaced (4). Video images can 
be scanned onscreen either way. Interlacing, used for TV 
today, assembles each TV frame in two alternating fields, 
first tracing every other line, then filling in the gaps. Pro- 
gressive scanning, a technique already used in computer 
displays because of its ability to show graphics well, paints 
each line successively to create a frame in one pass. 

At this time, the most information-heavy ОТУ resolu- 
tion is the so-called 1080i format. It has 1,080 interlaced 
scanning lines, each with 1,920 pixels, to deliver more than 
2 million pixels per picture frame. The other HD format is 
called 720р, whose 720 progressively scanned lines carry 
1,280 pixels each, totaling nearly a million. Eventually, an- 
other progressively scanned HD format will emerge, the 
so-called 1080p that represents the maximum resolution 
envisaged for the system. Meanwhile, the two current SDTV 
formats also are progressive, with 480 scan lines each, One 
is for the same wide-screen, 16:9 proportioned picture as 
HDTV, and delivers 337,920 pixels per frame. The other 
carries 307,200 pixels to make a picture with the 4:3 width- 
to-height proportions of today's TVs. | 
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FISHING THE BIT STREAM 

“Bits are bucks”: That’s broadcaster jargon for the way 
formats and data-transfer rates can be varied within the ОТУ 
channel, depending on what the station wants to accom- 
plish with its bandwidth and how much money it wants 
to make. From the pixel counts described above, you can 
deduce that you'll be offered a choice. But there's more to 
it than selecting a format. Within each format, the broad- 
caster has to decide on a data-transfer rate in megabits per 
second that yields the best picture for the given program— 
at the most efficient use of the bandwidth—thereby yield- 
ing the best bang for the buck. 

Compression and transfer rate are program dependent. 
Anything with fast action, such as sports, needs to send 
more and faster bits. Movies or shows where the background 
doesn't change as much consume fewer bits, which need 
not be updated at a breakneck pace. Consequently, a 
basketball or hockey game sent in HDTV format would oc- 
cupy the entire channel—although two or three might 
be squeezed in at lower SDTV resolution. But two HDTV 
movies might be able to share the same channel space, or 
half a dozen at SDTV resolution. 

Additionally, different types of programming with high- 
and low data density could be mixed simultaneously as 
SDTV sub-channels. Given the 19.4Mbps pipe, the assort- 
ment could include a data-hogging sports program sent at 
8Mbps, accompanied by three less demanding shows such 
as a newscast, sitcom, and movie at 3.8Mbps each. Because 
it's unlikely that all four would be using the maximum 
amount of bandwidth at any one time, the unused bits 
could be apportioned elsewhere as needed. It's a process 
called statistical multiplexing (or stat-mux). Besides letting 
the newscast loan bits to the sportscast, those unused bits 
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Digital TV: A Buyer’s Guide 


EVEN AT THIS EARLY STAGE, buying a digital TV is no easy 
matter, as there are a number of configurations from which 
to choose: rear-view projection models, direct view “tubes,” 
and movie-like front projection models that direct the pic- 
ture to a separate screen. 

Additionally, DTV products will come two ways. So-called 
integrated sets have the HDTV tuner and decoder built-in. 
Other offerings are modular—the TV itself is capable of display- 
ing HDTV-quality images, but needs an outboard tuner-de- 
coder to deliver them. 

Most early HDTV products will use the outboard approach. 
The reasoning 1s elegant: People in markets where there 
aren't yet HDTV broadcasts don't have to lay out the money 
for a function they can't yet use—but can buy an obsoles- 
cence-proof TV capable of displaying the HDTV picture when- 
ever the local broadcast situation warrants buying the 
VCR-size decoder. In the meantime, these sets will use line- 
doubling and other electronic sleights-of-hand to improve 
the resolution of currently available video sources—such as 
regular broadcasts, satellite TV, DVD, and VCR. 

Our list of products that will be available for HDTV recep- 
tion in the coming months is not final—nor can it be, as 
manufacturers will be changing their plans constantly.—5.A.B. 
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INTEGRATED HDTV SETS ( 


BRAND 
Hitachi N/A (Ultravision 
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HDTV “READY” DISPLAYS (all wide-screen 16:9) 


BRAND pE 
Mitsubishi | W5-65903 — 
Panasonic 
Pioneer 


OUTBOARD DECODERS 


РНБО р - | 
TU-DST50 1,700 
TUNI CREER 
“RP: rear-projection. DV: direct-view. 

**Includes reception of 055 satellite TV, including high-definition 055. N/A: Not available. 
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could be used to send data to the TV as the opportunities 
arise. Such “opportunistic” bits could supply information 


for an electronic program guide, or even for scrolling text 
screened with the show. 


FOR YOUR EYES ONLY 

None of these manipulations need concern the viewer— 

they all happen at the station end, and the new DTV sets 
will process and display whatever they receive, regardless 

of picture format and transfer rate. Broadcasters have made 
some decisions about what ATSC formats they'll use and 
when-— decisions mostly based on studio equipment, the 

nature of the DTV programming they've acquired, and even 
their business strategy for attracting eyeballs and advertisers. 

For example, CBS and NBC have selected 10801 as the 
format for such prime-time programming as movies, special 
events, or late-night talk shows. ABC has opted for 720p 
for prime-time and specials. While the Fox network hasn't 
announced its choice of high-definition formats, it's lean- 
ing toward progressive. PBS will use HDTV of an unan- 
nounced format at prime-time, and like all the other 
networks will probably send a standard-definition signal 
during the day, when the nature of the programs doesn't 
warrant high-definition resolution. 

For the record, most movies, TV series, and commercials 
are shot on film, which has inherently high-definition res- 
olution and will be digitized for broadcast. Live shows will 
be shot with HDTV video cameras and possibly canned 
on digital recorders for later consumption. 

So, how much difference will viewers perceive among 
the ATSC formats that stations will broadcast? That depends 
on the size and type of digital television display, in the 
opinion of most experts. 

Those broadcasters who've opted for 10801 want to bring 
the most bits to bear on large-screen projection displays, 
where they say HDTV will have the greatest impact. Al- 
though it's interlaced, they contend the alternating line 
structure is invisible, thanks to the fine resolution of the 
à million pixels and the high scanning rate. Backers of 720p 
assert there isn't a great subjective difference versus 10801 
when viewed on today's CRT. based projection systems. 
Meanwhile, they're convinced that TV's future lies in flat- 
panel plasma and LCD displays, which are inherently 
progressive scan (only 480p now, but likely to improve). 

Most proponents of ОТУ, and even casual viewers who've 
participated in viewing tests, concur that the differences 
among HDTV formats don't have as much impact when 
seen on smaller, direct-view CRT sets as they do on large- 
screen projection models. (But compared to an analog 
signal, even SDTV represents a dramatic improvement.) 
Subjectivity aside, there's also a technical hurdle to display- 
ing HDTV on a small screen. 
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YOU'LL SEE more man mercy PRETTY EYE-CANDY? 


Generating great brightness for the HDTV resolutions 
in a direct-view set is difficult, because these have shadow 
masks or aperture grilles whose perforations guide the elec- 
tron beam to the picture-making phosphors. Manufacturing 
perforations small enough for НОТУ resolution is possible 


but expensive—which is why Sony's 34-inch model will cost ` 


as much as projection sets nearly twice as large (see “Dig- 

ie A Buyer s Guide"). Meanwhile, as the perforations 
. get tinier, less light emerges from the DTV. Brightness is 
‹ What sells TVs in the United States, because most Ameri- 
cans watch TV in well-lit surroundings—and buy them in 
brightly lit storefront showrooms. 


WHAT'S AVAILABLE? 

As far as products for DTV viewing go, manufacturers will 
present a variety of options— some exhibiting great flexi- 
bility for consumers and thoughtful attention to concerns 
about product obsolescence. 

The display technology most manufacturers will offer 
at the birth of DTV will be large, wide-screen rear-projec- 
tion sets. Some, called integrated DTVs, will have the ОТУ 
tuner/decoder built in—but other models will require the 
addition of a separate module, or set-top box, to receive 
DTV broadcasts. 

This approach is sensible for several reasons. A modular 
arrangement enables viewers in non-DT V markets to buy 
a new, DTV-ready display now and purchase the tuner/ 
decoder when digital broadcasts become available—or when 
the price of set-tops drops (a sure bet in the TV business). 
By waiting, it's likely that the issues of cable delivery of 
DTV will be settled—as well as conditional access 
for possible pay-DT V. 

Meanwhile, anyone who buys a DTV- 
ready set (or one with a built-in tuner/de- 
coder) can enjoy some enhanced-quality 
viewing immediately. All the sets perform 
some kind of image improvement for 
analog broadcasts and cable (yes—DTVs 
have regular TV tuners), as well as for 
such other video sources as VCRs or the 
already high-quality DVD, satellite TV, 
and laser discs. Although the method used 
varies by brand, all DTV sets basically per- 
form digital signal processing on these sources, 
to reassemble a near-DTV quality image from 
the information already there. For example, Sony and 
other brands take a TV or DVD signal that’s nominally 
480i, then extrapolate new bits and display it at 960i—very 
close to HDTV. 

The flip side of the modular display/decoder arrange- 
ment brings some benefit to people who already own a 
high-quality analog TV and who aren’t yet in the market 
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Frequency allocations—tow HDTV fits in 


to replace it—but who happen to be in DTV markets. By 
purchasing only the ОТУ tuner/decoder, those households 
can tune into the digital broadcasts. No matter what DTV 
format is being broadcast, though, the onscreen resolution 
will only be as good as the ТУ itself—and displayed as an 
interlaced image. That’s not so bad. Most high-end TVs of 
recent vintage offer very good resolution. Meanwhile, the 
downconverted (to 480i display) ОТУ broadcast won't have 
any of the ghosts and other distortion problems common 
to analog television broadcasts. 

Yet another modular option that TV makers will offer 
is 4:3-proportioned DT V-ready rear projection sets. While 
these have the capability to display НОТУ resolution, they 
won't be as expensive as 16:9 wide-screen sets. It's a sensible 
option for an obsolescence-proof purchase where budget 
is a concern. Since most projection TVs have big displays 
to begin with, a letterboxed (wide-screen) program will still 
loom pretty large when it's screened from a ОТУ set top. 

It's worth noting that some of the integrated 16:9 sets 


How Compression Works 


WITHOUT COMPRESSION technology, digital television 
couldn't happen. A single frame of 10801 DTV comprises 
some 2 million pixels. As there are 30 frames in each sec- 
ond of video, the data-transfer rate for the uncom- 
pressed material would be 995 megabits per 
second. The maximum data-transfer rate 
for the 6MHz DTV channel is a mere 
19.4Mbps. A bottleneck? That's 
quite an understatement. 
Consequently, the data has to 
be compressed before transmis- 
sion, then decompressed at the 
DTV set. In the MPEG-2 compres- 
sion scheme used for DTV and 
other digital video systems, the 
rather clever algorithms analyze a 
scene and code-redundant picture 
data in a way that economizes on bits. 
In a movie, for example, a vast expanse of 
blue sky needn't be encoded bit for bit; iden- 
tical pixels in the scene are mapped and bit-coded to 
repeat, while only differences need be registered uniquely. 
Besides this sleight of digits, predictive analysis and mo- 
tion compensation account for scene changes.—5.4A. B. 
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with built-in decoders might have 
appeal even before ОТУ broadcasts be- 
gin in an area. That's because these 
also have built-in tuners for DSS satel- 
lite television transmissions, which 
will begin carrying high-definition 
telecasts in the spring. 

DirecTV, which provides the pro- 
gramming service, plans to offer two 
daily 24-hour channels with movies, 
concerts, specials, and possibly sports, 
all on a pay-per-view basis, just as the 
current DSS subscription package does. 
Although the DSS 10801 high-defini- 
tion format isn't exactly the same as 
the ATSC standard, it's high definition 
by any definition. The same can be 
said of the 1080i and 480p programming 
that's available from St. Louis-based 
satellite programmer Unity Motion. 

[n both cases, though, you'll need 
a satellite dish that is larger (about 38 
inches) than the current 18-inch DSS 
pizza pan. Although the DSS tuner/ 
decoder will be initially available only in Hitachi and Thom- 
son (ProScan and RCA brands) integrated DT Vs, you'll be 
able to buy an HDTV/DSS/analog TV set top next year. 
DirecTV and DSS-partner Thomson say they'll sell in the 
$500 to $800 range. 
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Broadcast 
tower 


DIGITAL DECISIONS 

When DTV hits the airwaves November 1, broadcasters will 
be playing to a minuscule audience. At best, only 20,000 
ОТУ sets are likely to be sold in 98 to well-heeled view- 
ers at their stratospheric prices. 

Those prices will drop, and probably quickly. But even 
when cost becomes unobjectionable and ОТУ broadcasting 
more widespread, you'll probably want to base your buying 
decision on the number of HDTV programming hours 
shown daily—and whether what's shown isn't really just so 
much pretty eye-candy. 

Besides entertainment, DTV offers the prospect of new 
broadcast services, including datacasting and interactive 
programming. These might influence your decision. 

Among the networks, PBS has spoken most emphatically 
about datacasting in its DTV channel as a supplementary 
revenue source that doesn't involve commercials. The public 
network already draws income from selling space in the 
Vertical Blanking Interval (VBI) of its signal—a portion 
of the picture you don't see but where, for example, elec- 
tronic programming guides and automatic clock settings 
for VCRs are carried. The FCC doesn't tell broadcasters 
how to use their DTV frequency or juggle the bit stream. 
The only requirement is that at least one channel of pro- 
gramming be free of charge. 

This presents an option for broadcasters to multicast 
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Rabbit Ears Redux 


FOR NOW, DIGITAL TV can only be received with an external antenna. DTV, though, 
is an either-or proposition as far as reception quality i is concerned. 


Digital signal 


Analog 
signal 
Digital broadcasts main- = 
tain their clear picture, 7 
. but once the limit of — 3 
its range is reached, E 
pears as ifit — ~ 
With existing fell off a cliff. (= 
signal degrades 
gradually as it tra 
els farther from th 


broadcasting tower. 


programs—and sell some by subscription much as cable 
and satellite TV do. This option, however, is a political 
hot potato, as some Congressional leaders have said that 
they want the public airwaves to be used for the best pos- 
sible pictures HDT V—and have threatened to charge 
broadcasters for any pay-channel revenue they make on 
the airspace they got for free. 

Another hitch is technical. Any pay TV via broadcast 
would need a conditional-access system connected to the 
set, similar to cable and satellite systems, in order to count 
the beans. Conditional access and datacasting are among 
the technology issues that have yet to be resolved for DTV— 
not to mention the copyright protection for digital programs 
that will enable digital VCRs to be sold (see “For the 
Record"). You might want to wait a little while until those 
loose ends are tied. 

Supplementary services aside, what turns on TV sets 
is programming that people want to watch. In the analog 
domain, audiences have tolerated ghosts and snow and other 
visual affronts in order to view a must-see show: Nobody 
ever lost a bet underestimating the American public's 
demand for pristine video. The doomsday nightmare of gov- 
ernment, broadcasters, and DTV makers is that although 
they've built a video fan's dream, the average viewer won't 
find the game interesting enough to attend. 

Despite the FCC's goal of ending analog broadcasts after 
2006, legislators won't let the skies go dark until nearly 
everyone has acquired DTV. Until DTV prices approach 
the level of today's sets, the speed of DTV household pen- 
etration will hinge on the broadcasters' success in airing 
programs that convince us, the viewers, that the extra 
resolution's worth the extra money. <> 
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If you think it looks different, 
wait until you hear it. 


The Bose’ Acoustic Wave® music 
system. A sound difference. 
Touch a single button on this acclaimed, 
all-in-one music system—a system no 

bigger than a briefcase. You'll hear 
“big, bold sound” that places it “at the 
forefront of compact music systems,” 
according to the Chicago Tribune. 

In fact, the sound is so rich and 
lifelike that people even compare it to 
much larger, more expensive compo- 
nent systems. No matter what kind of 
music you enjoy, the Acoustic Wave" 
music system brings it alive the way it 
was meant to be heard. 

All of which is quite remarkable 
when you consider this simple, one- 
piece stereo system measures just 
10.5"H x 18"W x 6.5"D. It fits just 
about anywhere, whether at home or 


in the office. 


Different inside, too. 
The key to this sound is our patented 
acoustic waveguide speaker technology 


inside. No other stereo of any size has 
it. Just as a flute strengthens a breath of 
air to fill an entire concert hall, the 
waveguide produces room-filling sound 
— froma small enclosure. It’s 
= a revolutionary concept 


that won its team of Bose 


< engineers the prestigious 
Folded inside, our 
patented seven-foot 
acoustic waveguide 
enriches sound. 


*Inventor of the Year" 
award in the USA. 


Easy-to-use features. 
The system is technologically advanced, 
yet remarkably easy to use. The CD 
player, AM/FM radio, and three speakers E 
are all built in, so you'll have no wires : 
or external speakers to hook up. Simply 
plug it in and press “Play.” There's even 


a handy credit card-sized remote. 


Satisfaction guaranteed. 
The Acoustic Wave" music system is 
available directly from Bose, the most 


respected name in sound. Call today, 


1-800-897-BOSE, ext. G3632, to learn 


more about the system and to find 
out about our 30-day in-home trial 
and satisfaction guarantee. Order by 
November 30, 1998, and receive free 
shipping, a $29 value. And hear just how 
different a stereo this small can sound. 


For FREE shipping, 


order by 
November 30, 1998. 


To receive your free information kit, call 


1-800-897-BOSE, ext. G3632. 


For information on all our products: 


www.bose.com/g3632 


Mr./Mrs./Ms. 


Name 


— [Please Prin] - 


Address 


City Zip 
| | | 


Daytime Telep hone Evening Tel lephone 


Or mail to: Bose? Corporation, Dept. CDD-G3632, 
The Mountain, Framingham, MA 01 701-9168. 


BODE C 


Better sound through research + 


©1998 Bose Corporation. Covered by potent rights issued and/or pending. Free shipping offer is not to be combined with any other offers or applied to previous purchases. Quote: Rich Warren, Chicago Tribune, 9/96. 
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A cluster of giant telescopes may help 


astronomers find distant new worlds. . 
. 
THE WORLD'S LARGEST OPTICAL TELESCOPE array, scheduled for 
completion around 2003, is alreadv producing useful images. When finished, 
the European Southéfn Observatory’s Very Large Telescope (VET) will consist 
of four large telescopes and three smaller ones that work 


generated more than 200 images during its moments of Stars in this strange galaxy „ 
; . T T ; Ld in Centaurus are rotating in 
“Гігс p usi x Баса е а “Ге S age - 
rst light at the Paranal summit in Chile a few months ago. | | Г] buo жем шына, АШЫН Wi 
Che pictures demonstrate that the VLT is measuring up to it§ design goals: m dicates the presence of dark 
producing high-quality images while retaining the ability to discern distant ob- matter within the system. 


jects undetectable by smaller tMescopes. “That’s the beauty of this telescope,” 
says Richard West, an astronomer at the observatory. 
At the heart of each of the four large individual telescopes is a thin, 25-foot- 2 
diameter mirror supported by computer-controlled pistons that continually 
adjust the mirror’s shape and prevent it from flexing too much. The large, 
surface area of the mirror should enable the telescope to obtain de- 
tailed images of faint objects, such as planets around faraway stars. 
When all seven of the VLT telescopes 
are completed, they will have the combined 


light-gathering power of a 50-foot tele- 
scope, and an interferometric mode 

for high-resolution imaging. The V&T’s 
design reflects a recent astronomical 
trend. “This is the eragof big telescopes 
on the ground,” savs National Solar Ob- 
servatory director Jacques Beckers, who 
worked on the VLT in the early 1990s. > 
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This planetary 
nebulan the 

» constellation 
Lupus has an 
unusual rectan- 


gular shape. 
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One of the first TN ЛИ taken by the new 
telescope shows the Butterfly Nebula: a 
shroud of gas that has been ejected and 
then irradiated by a massive, Жіпр star. 


ALT Philips 
Cinema Collectiov 


Foes movie lines and overcrowded shows: 


turn your house into a digital multimedia 


ET dream. The Philips 64" HDTV puts traditional 
Pronto remote control | j | | b 
е wide-screens to shame with а Dynamic 


un ۳ 


| Focus rear-projection unit, Dolby Digita 


sound, and high-defi nition quality. Hook 
up to the Philips DVD player 420 to 
play audio CDs and DVD-Video Disks. 
неу" P | For an incredible experience, interface 
7 > E. | with the Philips DVX 8000 multimedia 
home theater, featuring a DVD player, 
a 233 MHz Pentium? MMX processor, 
Windows? 95, and wireless keyboard. 
And control it all with the Philips Pronto 
LCD touchscreen remote control. 
I've got to admit it's getting better. 
www.PhilipsUSA.com 


© 1998 Philips Electronics North America Corp. Dolby Digital is a trademark of 
Dolby laboratories Licensing Corp. Windows and Windows NT are either trademarks 


гог registered trademarks of Microsoft Corporation. Pentium and MMX are either 
‘trademarks or registered trademarks of Intel Corporation. 
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Even with alternative 


technologies on the 
horizon, the gasoline 
engine keeps on 


chugging. 


THE AUTOMOBILE’S most remarkable feature may be 
| how much it still resembles its progenitors: The vehicles 
| that will carry us across the threshold of the millennium 
still rely on 19th century technologies. Although changes 
) іп the means of propulsion shimmer оп the horizon, in 
the near future the heartbeat of most vehicles will con- 
tinue in a familiar quatrain: intake, compression, power, 
exhaust—the pulses of a four-stroke gas engine. 
There are exceptions, of course: new interest in the 
diesel, for example, and the revival of electric propulsion. 
But Rudolph Diesel first demonstrated his compression 
ignition concept in 1897, and electric motors predate the 
Civil War. Combining electric power with internal com- 
bustion for propulsion—the concept behind Toyota's 


Prius—isn't new, either. It's almost universal in the diesel- 
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Preview 


By Tony Swan 


electrics that began towing American trains in the 1930s. 

What is new is the shift from promise to production, 
as some more-or-less firm plans to bring advanced tech- 
nology to the public emerge. 

The battery technology essential to practical electric 
cars creeps closer. Though costly, nickel-metal hydride is 
the latest, most promising 
medium for effective driving 
range and power, and with 
practicality comes econom- 
ies of scale. Fuel cells, pro- 
ducing electricity from 
liquid-fuel-derived hydrogen, 
are also on the way. Mer- 
cedes-Benz, Ford, Toyota, 
Honda, and General Motors 
are testing running proto- 
types. Mercedes-Benz and 
GM promise commercial versions between 2001 and 2003. 

Toyota pledges a U.S. version of its Japanese Prius for 
2000. With Honda and Nissan planning Japan hybrid іп- 
troductions a year earlier, the launch of this fuel-sipping, 
clean-running technology is ensured. 

Gas engines are far more fuel efficient than even a 
decade ago, but the bigger the vehicle, the more fuel re- 
quired. And future plans show lots of big vehicles. 

Enjoying the cheapest prices for fuel on the planet, 


Cadillac's Corvette-based Evoq 
roadster could arrive in 2003. 
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American buyers love trucks. In 1997, car buyers in the 
United States could choose from 447 different models, 
versus just 425 in 1998, The truck statistics: 477 models 
in 1997, 559 in 1998. The trend is clear. We're going to 


Mercedes revives the Maybach name in 2001 with an ultraluxury sedan. 


be seeing more trucks, some from unlikely sources. 

Cadillac certainly qualifies here. The Escalade, a re- 
badged and refined version of GMC's full-size Denali, is 
Cadillac's first truck. It's the beginning of Cadillac's shift 
to more versatility, with more car-based SUV programs in 
the near future. Audi, BMW, Volkswagen, and even Porsche 
are poised to join the SUV derby, and Lincoln, pleasantly 
astonished at the success of its big Navigator, is working 
on something even more astonishing: a luxo pickup, 
which will be based on Ford's F-Series chassis. Ford is 
ready to launch a behemoth SUV for 2000 that will be 
even bigger than GM’s evergreen Suburban. Toyota's 
year 2000 lineup includes its first full-size V8 pickup, to 
be followed by a full-size SUV, both built in Indiana. 

The movement toward bigger and heavier may be 
softening, however. The success of Toyota's car-chassis- 
based RX300 SUV is inspiring more such vehicles, pledg- 
ing better fuel economy plus utility. A new generation of 
small diesels also promises fuel economy for SUVs in the 
25-mpg range within three years. 

Is the small car—the efficient personal-use vehicle 
that seems so logical in commuter traffic dominated by 
solitary drivers—dead or dying? The influence here is 
from Europe, as Ford plans to introduce а European- 
developed replacement for the Es- 
cort in 2000, a year after the new 
VW Golf and Jetta arrive here. 

Growing affluence has made 
the so-called near-luxury car seg- 
ment— whose members are priced 
in the high $20,000 to mid-$30,000 
range—one of the fastest growing 
in the industry. Interestingly, Eu- 
ropean manufacturers noted for 
this type of luxury— Audi, Saab, 
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The Ford Focus, initially available as a four-door sedan 
and wagon, replaces the Escort in 2000. 
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Volvo—are being affected by mergers and acquisitions, as 
large companies swallow the small. 

One of the more intriguing acquisitions is the 1998 
bidding war between BMW and Volkswagen for control 
of Rolls-Royce/Bentley. The Byzantine result: VW ac- 
quired the factory and the Bentley name, while BMW 
emerged with rights to the Rolls-Royce brand. 

Chrysler has relinquished its 74 years of independence 
in its merger with Daimler-Benz. Volkswagen’s Audi sub- 
sidiary is the new steward of Lamborghini, as VW covets 
Volvo. Ford, meanwhile, essentially controls Mazda and 
is on the verge of doing the same with financially trou- 
bled Kia. Already, new cars based on these trysts are be- 
ing planned, including an “entry level” Bentley and a 
BMW-developed Rolls. 

A parallel to this consolidation is an industry-wide trend 
toward doing more with less. Sophisticated CAD programs 
—one of the elements that made Chrysler, a computer 
design leader, attractive to Daimler-Benz—make it possi- 
ble to create tangible distinctions between products assem- 
bled from the same components. The snazzy Mercury 
Cougar sport coupe, essentially a Ford Mondeo beneath 
its new-edge skin, exemplifies this phenomenon. So does 


The Tundra, arriving іп 2000, will be Toyota’s first full-size pickup. 


Volkswagen’s New Beetle, which revives and updates the 
Love Bug shape using contemporary Golf mechanicals. 
The result: a trend toward fewer parent companies using 
fewer basic platforms to create more vehicles. 

So when will we see a complete 
break from 19th century techno- 
roots? The pace of change wrought 
by the computer is accelerating, 
and it’s not easy to see how the 
confrontation between global 
warming activists and truck-lovin’ 
consumers will shake out. But for 
the early years of the 21st century, 
at least, the beat goes on: intake, 
compression, power, exhaust. P 


2002 2003 


CL gets a more powerful 4-cylinder engine; 
new TL is based on Honda Accord platform; 


Major redesign due for Integra; CL redesign 
based on Honda Accord; NSX, Acura's pricey 


RL redesign due 


RL sport gets 225-hp 3.0-liter V6 engine 


ASTON 
MARTIN 


A4 sport wagon added 
AUDI 


| Volkswagen buys Rolls-Royce, acquires 
BENTLEY rights to Bentley name 
BROOKLANDS 

CONTINENTAL 

Square-backed 2-seat coupes join Z3 
lineup in 240- and 190-hp editions; 

3 Series coupe and sedan redesigned; 
408-hp hot-rod M5 5 Series sedan due 
late in year 


BMW 


Possible 270-hp supercharged "5" model 
Regal; slight LeSabre styling update due 


Escalade SUV, Cadillac's first truck, based 
on '98 Tahoe/Yukon platform, due 


CADILLAC 


Slight Metro styling update due; major 
redesign, new engine, for Corolla-based 
Prizm compact; hardtop Corvette coupe 

ELL ЕЙ joins lineup; redesigned 2- and 4-door 
Tracker models based on new Suzuki 
Grand Vitara line; Blazer gets slight 
styling update 


All-new LHS and 300M join LH lineup; 


Town & Country Ultra-luxe Limited model 


CHRYSLER Еш 


Korean carmaker enters U.S. market with 
midsize Leganza sedan, Lanos, a Honda 
Civic-size compact sedan, and Nubira, 
new Ford Contour-size sedan 


DAEWOO 


Neon budget sport version offered with 
АСК suspension package; Viper 460-hp 
GTS-R limited edition; Caravan/Grand 
Caravan slight styling update, Autostick 
manual/automatic offered; Durango adds 
a basic 2wd, V6-powered model to the 
lineup; Ram Pickup gets slight front-end 
styling update 


All-new F131 with 400-hp 3.6- 
liter 5- valve midengine V8 


FERRARI 


Escort 7Х-2 coupe rounds out Escort lineup; 


Contour power gains for limited-edition 
SVT, plus interior upgrades; Taurus gets 
slight front-end styling updates; a 
major redesign of the Windstar debuts; 
heavy-duty E-350 Econoline Van gets 
F-350 pickup updates; Explorer exterior 
freshened; Expedition power upgrades 
include 4.6- and 5.4-liter V8 engines; 
Ranger Pickup four-door SuperCab 
option and flex-fuel V6 offered; new 
heavy-duty F-350 completes the 
F-Series redesign 


All-new 1500 and 2500 series 
Sierra pickups debut 


Ё смс TRUCK 


midengine 2-seater, may be discontinued; 
МАУ, an all-new sport-utility, replaces SLX 


А6/56 coupe joins the A6 model line; 
300-hp А8 luxury sport coupe is expected; 
| Aá-based TT/TS 2-seat coupe and roadster 


| Arnage, sporty new Bentley sedan, 
expected in U.S. showrooms 


|  Brooklands/Continental ‹ gets 


4.0-liter BMW V8 


5 Series sedan-based SUV due for U.S. 
production; production version of Z07 
2-seat super roadster added to 8 Series 


| Revival of the Skylark expected, based 


| on new Oldsmobile Alero platform; all-new 

LeSabre based оп the Riviera platform 
debuts; slight styling update due on the 
Riviera, although there are several 
indications about the demise of Buick's 
flagship coupe 


Major redesign for luxury Eldorado sport 


| coupe follows Seville intro; Seville super- 


high-performance limited edition planned 
with 400-hp Northstar V8; Deville major 
redesign incorporates Aurora/Riviera 
chassis 


Cavalier gets slight styling update; Lumina 
is redesigned; all-new Monte Carlo coupe 
planned for smaller Malibu platform; 
heavy-duty 3500-series C/K Pickup 
completes new C/K lineup; Tahoe redesign 
due based on new C/K full-size pickups 


Neon redesign yields smaller car 

on current platform; Intrepid slight 
styling update; redesign due for 
Dakota, and a new 4-door Club Cab 
model due 


All-new Ford Focus due to replace Escort 
| in fall of '99; Explorer limited-edition V8- 
| powered SVT Tremor expected; Chevy 
| Suburban-size variant of the Expedition, 

based on F-350 pickup with V10 engine 

option, expected 


| Yukon redesign due based on new 
|C/K pickup truck chassis; new 

3500 series Sierra Pickup completes 
пем C/K model range 


AL2, an all-aluminum minicar, due 


Slight Park Avenue styling 
update due 


U.S.-built replacement for Catera possible, 
on new front-drive platform 


Awd hybrid 
SUV planned 


Redesign of Metro due, based on Opel 
Corsa platform; slight Malibu styling 
update due; Camaro future doubtful 
beyond 2001; S-10 redesign due 


Venture 
slight styling 
update due 


Cirrus redesign due on new JR platform, 
plus new 2.7-liter V6 engine option; 
Sebring redesign due on new platform; 
convertible moves to Cirrus platform; 
next-generation Town & Country 
minivans due 


New V6-powered minivan 
expands model range 


Neon-based small SUV possible; Stratus 
redesign due on new JR platform, plus 

new 2.7-liter VT engine; major Avenger 
redesign on new platform, new 2.7-liter V6; 
major redesign due for Caravan/Grand 
Caravan minivans on new platform; Ram 


Van/Wagon styling update; Durango 


styling updates, powertrain refinements 


Possible Probe coupe revival based 
on Contour platform; major Mustang 
redesign on new Lincoln LS rear- 
drive platform; Thunderbird revival 
expected on rear-drive Lincoln LS 
platform, powertrains; U204 all-new 
small SUV planned, based on Mazda 
626 platform 


New Cavalier; 


Corvette-based К су 
roadster ES 
considered 


Astro 


restyled; 
major redesign ! 
for 5-10 
pickup 


Fuel cell car 
possible 


B Selene | | 
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170-hp 1.8-liter 4-cylinder engine; 
all-new V6-powered Odyssey minivan 
replaces original Odyssey 


Hot-rod Civic coupe planned with 


Elantra slight styling update due; 
Sonata redesigned, with improved 
ПАПУ 2.5-liter Мб engine 


Ford Contour-size 620 sport sedan 
rejoins lineup after two-year absence; 


INFINITI 045 gets slight styling update 


generation Honda minivan; Amigo softtop 
sport-utility vehicle due to return as 
midsize entry based on the Rodeo; Hombre 
pickup extended-cab model joins lineup 


JAGUAR 


Oasis remains, based on the previous- 


Wrangler built on new platform, detail 
changes include on/off passenger's-side 
airbag; Cherokee gets a new 3.7-liter V6; 
Grand Cherokee major redesign debuts, 
with a new 4.7-liter ohc VB engine and 
4wd system 


Slight styling update for Sephia compact; 
Sportage 2-door model expands sport- 
utility lineup 


KIA 


Audi assumes control of 
LAMBORGHINI Lamborghini and builds Diablo 
Discovery major redesign debuts 
with extensive chassis revisions 


LAND 
ROVER 


RANGE 
ROVER 


| 4.0 SE/4.6 HSE upgrade to BMW 
4.0-liter V8 engines likely 


ES 300 gets a new 225-hp V6 engine 

with continuously variable valve timing; 
RX 300 is all-new Camry-based awd sport- 
utility with a 225-hp variable valve timing 
V6 engine; redesigned LX 470 replaces 
the LX 450, 4.7-liter V8 engine replaces 
inline six 


Output of 4.6-liter V8 in Continental 
bumped up to 275 hp; standard side 
airbags on all Town Car models; output 
of 5.4-liter sohc Navigator V8 boosted 
30 percent to 260 hp 


New V8 version of midengine Esprit 


Major Protegé redesign debuts; MX-5 
Miata redesigned throughout, gets modest 
power increase, conventional headlights; 
B-Series Pickup 4-door extended cab 
model joins lineup 


LINCOLN 


CLK convertible, V8-powered CLK 430 
coupe join lineup; 354-hp E55 spices 
E-Class lineup; new 5-speed manual 
transmission for SLK roadster; V8- 
powered ML-420 joins the M-Class 
lineup 


Sporty Tracer wagon model added; 
Mystique gets interior refinements, 
improved rear legroom; 5-passenger 
Sable seating configuration becomes 
standard; sporty new Cougar front-drive 
coupe based on Ford Mondeo platform 
due; major Villager redesign includes 
fourth door option, 170-hp Nissan 
3.3-liter V6; 4.0-liter sohc V6 becomes 

| standard Mountaineer engine, V8 optional 


MERCURY 
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Prelude gets slight styling update, new 
VTEC variable cam timing; SSM, an 
all-new 250-hp rear-drive sports car, 
due mid-'99 as year 2000 model 


Accent gets a styling update, powertrain 
refinements; new minivan based on 
front-drive Sonata sedan introduced; 
Tiburon gets slight styling update, and 
a possible convertible model 


130 slight styling update on new model 
due, based on Nissan Maxima; QX4 gets 
slight styling updates, increased power, 
in mid-2000 


Rodeo restyling due; Rodeo-based 
VehiCross set for introduction; 
Trooper 2-door debuts 


Delayed launch of 370-hp supercharged 
XKR coupe; X200, a new entry-level 
rear-drive sedan with V6 and V8 engine 
options, debuts 


Avella, Kia's version of Ford Aspire 
subcompact, expected 


600-hp V12 super Diablo expected 


Possible US. introduction of new 
Freelander, a compact-size SUV 


ES 300 gets slight styling update; 


major redesign of LS 400 due; major redesign 


of SC 300/400 due with expanded-size, 


new V6 engine with variable valve timing 


New small Lincoln LS6/LS8 sedan shares 
Jaguar Х200 rear-drive platform; new 
dohc 32-valve version of Navigator 
5.4-liter V8 rated at 300 hp 


Elise 2-seat roadster could join 
U.S. lineup 


MPV redesign келісе) with 
front-drive platform 


Station wagon planned for E-Class; 
redesigned 5-Class flagship sedan 
line due with sportier styling; 
major redesign for senior SL-Class 
roadsters, new V6 and V8 engines 


All-new Tracer model based on 
| new Ford Focus platform due 


Ultraluxury V12 sedan due 


2002 2003 


Civic/EV redesign due with new 1.8-liter 
4-cylinder engine; Accord slight styling and 
intenor updates; CR-V redesign planned, 
possible V6 engine option; all-new Accord- 
based SUV (MAV) replaces Isuzu-cloned 
Passport 


Elantra major redesign due; possible 
introduction of a Elantra-based mini-SUV 


All-new Cherokee; possible stretched- 
wheelbase-model Grand Cherokee 


New Wrangler 


ТЕТҮҮ Continental Бастай 
based an Taurus/Sable platform 


| New Ford Escort-based Protegé replacement 


due mid-2000; possible replacement for 
| Millenia based on new Fare Mangen; 


Fuel cell car 
possible 


Fuel cell car 
| possible 


I 


MITSUBISHI 


Extensive Galant redesign, long- 
awaited V6 engine option added; 
3.5-liter V6 for Montero Sport model 


Altima slight styling changes due Jan. 99; 


| 2005X and 2405X sport coupes dropped 


for 1999; Quest redesign due with 


| fourth-door option, new V6 engine; 


NISSAN 


OLDSMOBILE 


PLYMOUTH 


PONTIAC 


PORSCHE 


ROLLS- 
ROYCE 


SAAB 


SATURN 


Frontier pickup 3.3-liter V6 engine 


option new for "99 


All-new Alero sedan replaces the Achieva; 


1999 is the final year for stopgap Cutlass; 


all-new Intrigue is due; Northstar V8- 
based 3.5-liter доһс 24-valve V6 engine 


replaces 3800 V6; final year for the Eighty 


Eight and LSS; the Bravada sport-utility 


vehicle gets a number of updates, including 


drivetrain revisions 
Prowler gets new 3.5-liter V6; Voyager 
gets slight styling changes 


Redesigned Grand Am on a new 
chassis 


All-new 996 replaces the 911; a 296-hp 
3.4-liter liquid-cooled flat-six is 
introduced; new cabriolet 911 model 
joins lineup as 1999 model 


BMW acquires rights to Rolls-Royce 
name from Vickers Ltd. 


Updated 900 models reborn as 9-3 series; 
| new Opel Vectra-based 9-5 sedans 


replace 9000 series; 9-5 station wagon 


| model due mid-'99 . 


The SL Sedan/Wagon gets engine and 
noise-reduction refinements; SC Coupe 
also gets engine and noise-reduction 

refinements, plus a third door; EV1 gets 


| nickel metal hydride battery 


SUBARU 


SUZUKI 


| Impreza gets slight styling update 


4wd Esteem models join lineup; 
major redesign for small Sidekick 


| sport-utility vehicle, V6 engine 


option expected 


| New Camry-based Solara coupe 


TOYOTA 


VOLKSWAGEN 
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debuts; Paseo sport coupe discontinued; 
Land Cruiser redesigned for 1999, 

with new 4.7-liter V8 engine and 

an improved chassis 


150-hp 1.8-liter Audi turbo 4-cylinder 
added to powertrain options for the 
New Beetle; new Golf/Jetta expected 
in the United States; all-new Audi 
A4-based midsize Passat sedan 
debuts, two new engines 

C70 convertible joins 70-Series lineup; 
Front-drive $80 sedan series replaces 
rear-drive 590 line 


! but the future is uncertain for Mitsubushi 


2000 


Minor styling update on the Mirage, 
but its future in the United States is 


| in doubt; the Diamante gets styling 


| 


update; major 3000 GT redesign due, 


image leader; new Galant-based front-drive 
minivan is due for model year 2000 


Extensive Sentra redesign planned for 
2000 model year (with early spring 99 
introduction); major Maxima redesign due, 
with the Maxima returning to its sporty 
tradition; new 2502 coupe planned in the 
spirit of the old Datsun 2407; new Frontier 
pickup-based mini sport-utility vehicle is 
expected; 4-door Frontier pickup model 
joins the lineup 

Small-scale Aurora VI joins family; 
redesign due for larger Aurora; 

Silhouette gets slight styling update 


Major Neon redesign, on the current 
platform, leads to reduced exterior size; 
major redesign of the Breeze on new 
JR platform, car also gets new 2.7-liter 
V6 engine 


Styling update of the Sunfire expected; 
all-new design introduced for the 
Bonneville on the Aurora platform, 


| new dohc V6 engine; the Firebird gets 
| detail updates, with new limited-slip for 


the Trans Am, Formula models 


280-hp 3.0-liter flat-six engine option 
planned in the Boxster; 450-hp turbo- 
charged awd 911 model rounds out 
five-model range 


New BMW-powered Silver Seraph 


sedan due to be introduced in the 
United 5tates 


New convertible 9-3 expected 


| All-new midsize Innovate L Series sedan 


based on Opel Vectra introduced 


Major redesign due for Legacy sedan 
and wagon lineup 


Swift redesign due based on GM's 
Opel Corsa platform 


Subcompact Prius gasoline/electric 
hybrid, based on the Tercel, due; 

Camry gets slight styling update and some 
powertrain refinements; major Avalon 
redesign due; all-new Corolla-based 
Celica replacement arrives; Miata-size 
MR-S rear-drive roadster due; RAV4 
redesign expected; improved V6 expected 
in the Tacoma pickup; Tundra truck, bigger 
than the T100, joins the lineup with V6 
and V8 engines; full-size SUV possible 


Station wagon Passat model joins 
lineup; synchronized awd available 


| Major SL Sedan/Wagon redesign due 


2002 2003 


Major Eclipse redesign, expected to debut 
as a 2-seater; major Montero/Montero 
Sport redesign due for launch in mid-2000 


| Powertrain updates expected for 2001 


model year Pathfinder 


Possible 4.7-liter V8 engine option for 
Prowler; major redesign due for Chrysler 
minivan family 


Slight styling update for the Grand 
Prix; future doubtful for the Firebird 
beyond 2001; the Trans Sport gets 
slight styling update 


| Possible hybrid | 
on new platform; new SC coupe 

follows redesigned sedan and 

wagon as 2001 model 


Impreza gets major redesign; the 
interior and exterior of the Forester 
get slight styling update 


All-new Tercel due, but U.S. market 
future uncertain; Corolla exterior and 
interior get slight styling update; Tacoma 
pickup redesign due mid-2000 as a year 
2001 model 


RAV4 gets 
4-cylinder 
engine 


Luxury Passat model due 
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[МИ ASK POPULAR SCIENCE 


Many household smoke detectors 
have a radioactive source as part of 
their sensing system. What is the 
proper method of disposal for these 
devices? 


Donald Stampke 
via e-mail 


YOU CAN BUY two types of smoke 
detectors at your local hardware 
store. The first and most common 
uses a process called ionization; these 
detectors contain a small piece of an 
element called americium, which 
gives off low-level radiation. The 
americium sets up a current within 
the detector; in the presence of 


SLIM FILMS 


Reverse Osmosis 


EDITED BY CECILIA WESSNER 


smoke, the current is disrupted and 
the alarm sounds. 

The radiation in these detectors 
rarely penetrates the alarm casing, 
however, and is considered safe for 
humans and for disposal in trash 
bins. In fact, we absorb more radia- 
tion going about daily life than we 
do from our smoke alarms. 

“The background levels from a 
consumer smoke detector are less 
than 0.001 percent of the naturally 
occurring background radiation,” 
says David McGraw, the vice presi- 
dent and general manager of NRD 
Limited Liability Co. of Grand Is- 
land, New York, which makes about 
75 percent of the radioactive sources 
for smoke alarms sold in the United 
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Research by Jackie Couillard, Suzanne 
Kantra Kirschner, Chris Miller, Bob Sillery 


States. And according to Duncan 
White at the U.S. Nuclear Regulatory 
Commission, smoke alarms contain 
so little radioactive material and 
emit so little radiation that they ef- 
fectively pose no risk to consumers. 
The second type of household 
smoke alarm, called a photoelectric 
detector, does not contain a radioac- 
tive component. Such detectors 
sound an alarm when smoke parti- 
cles refract or reflect a beam of light. 


Why don’t snowstorms produce 
thunder and lightning? 
Zann@fm-net.com 


SNOWSTORMS do produce thunder 
and lightning—only less frequently 


FOR THE DIRTIEST, SALTIEST WATER, a regular filter or water softener just won't do. Reverse osmosis handles the 
highest contamination levels, and larger volumes of water, than other methods. It uses a semipermeable membrane 
that screens out contaminants, which are larger than water molecules. These filters are common on lifeboats to make 


seawater safe to dink 


Б Water under 
pressure enters the 
filtration chamber. 


© Sait | 
| € Lead | 
€ chloroform | 
| € Nitrates | 
° Bacteria | 
(Cryptosporidium) | 
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Semipermeable membrane 


зе. 5 
Water with contaminants a 


Ama s 


@ Water pushes against semi- 
permeable membrane, causing 
an imbalance in water pressure. 


‘and in homes where the water quality is unreliable.—Suzanne Kantra Kirschner 


@ Pressure forces only the water 
molecules through the semiper- 
meable membrane, leaving the 
contaminants, which are larger. 


Purified water 


Contaminants 
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than summertime thunderstorms. 
Also, snowflakes—with a larger 
surface than raindrops—scatter 
sound and light more efficiently. 
In addition, visibility during snow- 
storms is often very low, making 
the flashes harder to see. 


Do vy nload A File. 


The flashes, or lightning, that 
you see in the sky are giant atmos- 
pheric sparks caused by a sudden 
release of energy between separated 
electrical charges in the clouds, Lo- 
cal variations of wind speed and 
direction—or shear—transport 


Format A Document. 


Save A Planet. 
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Computers thal carry the ENERGY STAR® label come with an amazing feature: 
energy efficiency. So while you save on utility bills, you'll alsa save the ug 
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charges to different areas within a 
cloud, until the potential grows 
strong enough for a discharge. 

In winter, strong localized shears 
are uncommon and charge separa- 
tion is weak. Lightning will still oc- 
cur at the frontal zones, however, 
where cold air meets warmer air. 

In the Great Lakes region, cold air 
from Canada meets the Warmer alr 
over the lakes and causes precipita- 
tion. "You'll get thunder snowstorms 
right along the south shores of Lakes 
Ontario and Erie,” says Rick Watling, 
a meteorologist with the National 
Weather Service. 

And although lightning is less 
common in winter, it is even more 
deadly than at any other time of the 
year, Watling says. That's because 
wintertime strikes tend to carry 
more current then their summer- 
time counterparts. 


What are wormholes? 
Stephen Foster 
Glen Burnie, Md. 


LET'S GET ONE thing straight at the 
outset. While wormholes probably 
got their name because they remind 
someone of the tunnels earthworms 
make, we assume you're not talking 
about the wormholes vou see while 
tending your garden. 

Your garden-variety theoretical 
scientific wormhole is thought to 
be more like a temporary shortcut 
through space and time than like an 
annelid's winding residential maze. 
And right now, wormholes are pure 
speculation. Physics suggests that 
they could be possible, but they have 
yet to be observed or proven to exist. 

You might wonder, then, how 
such a shortcut could be and why 
scientists would even think of such 
a thing. To understand this, it helps 
to start with Einstein. Ever since 
Einstein came up with his theory 
of relativity, scientists have started 
lumping time and three-dimensional 
space together—that is, “spacetime.” 
Previously, scientists relied on less 
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comprehensive formulas by Newton 
and others, but those didn’t help 
solve problems in modern science. 

Thinking of spacetime now gives 
scientists the creativity to predict 
phenomena, such as wormholes, that 
might be possible based on Einstein's 
formulas. Physicist Lawrence M. 
Krauss at Case Western Reserve Uni- 
versity in Cleveland likens spacetime 
to a "rubber sheet," which may be 
bent in a U- or V-shape around such 
massive objects as suns. “If there's 
enough mass to curve space a lot, 
two objects that would seem very 
far apart could, in principle, be very 
close together," Krauss says. 

Imagine being a bug on that bent 
rubber sheet. If you could crawl 
through a straw puncturing the sheet 
in two places, that would be a short- 
cut. Otherwise, you would need to 
crawl from where you first see the 
straw all the way across the rubber 
sheet to get to where the straw would 
take you. Because you are a small bug 
on a large sheet, you would probably 
never know that the sheet was bent. 

It's this bending of spacetime 
that makes the idea of wormholes 
so tantalizing. "Wormholes provide, 
in principle, a shortcut that might 
make it possible to travel across 
great distances in a human lifetime,” 
says Krauss. That wormholes, these 
shortcuts in spacetime, are complete 
speculation is part of what makes 
them fun and fodder for science fic- 
tion. All this and more about worm- 
holes and other spacetime conun- 
drums are in Krauss's book, The 
Physics of Star Trek. 


How do manufacturers remove caf- 

feine from coffee beans and tea to 

create “decaf” drinks? 
dudger@erols.com 


FOUR PROCESSES remove caffeine 
from coffee beans. The first two use 
chemicals, one methylene chloride 
and the other ethyl acetate. The 
other two are natural: One employs 
water and the other carbon dioxide. 
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Expand your universe with the 
revolutionary Meade ETX Telescope 


Observe land, sea or sky in stunning 
high-resolution detail with the 

4, world’s best-selling modern 
telescope. 


Explore hidden 

corners of the universe with 

the Meade ETX. As Sky е 

Telescope reported, “The 

Cassini Division in Saturns 

rings popped into view.. J could 

see every wisp of velvet on the 

antlers of a deer 50 feet away... the 

ETX [is] an ideal all-purpose telescope 

for anyone wanting to inspect eagles at 100 

yard: or stars at 1 00 light-years...a compact, por table telescope with first-class 
optics.” The Meade ETX: theres no other telescope like it in the world. 


natural е 


wonders’ 
1-800-2-WONDER 


Call 1-800-62-MEADE for a free copy of Meade Telescope Catalog #126 or for 
other dealer locations near you. ETX Telescope: $595; shown with optional camera 
adapter. Orher premium-quality Meade telescopes from $100 complete. Meade 
Instruments Corp., 600] Oak Canyon, Irvine, CA 92620. FAX: (949) 451-1460, 
www.meade.com © 1998 


See ir now ar over 1000 Meade dealer locations 
in the U.S.A. and Canada, including 


Visco-elastic memory cells conform to your body for 
near weightless sleep. Ventilating channels dissipate 
heat to provide perspiration-free comfort. 


Matching Pillows Mattress and pillow sold separately 


Pressure-Rae b m 


Mattress — 


ж”. 


TN "Low Gravity" effect supports deep sleep £ 
Foundation reduced tossing and turning » 8396 / 


Custom Sizes Available 


Precision- Tuned 
Steel Frame » 


| O. TV..in magazines... 
| newspapers health and 


Light years ahead 
of conventional 
mattresses 


Pressure Relieving Comfort Layer 
Tempur-Pedic Material 


Pe ies eee ee кенен indurated 
medical publications. Our new | Comes Bonded Substrate 
pressure-relieving mattresses, pillows, Rods nitized Steel Understructure 


| and integrated sleep systems have 
| been getting tremendous attention in the press. 


Heavy-Duty Side Rails 


DATELINE NBC has devoted several minutes of precious airtime to 
telling all of America about our revolutionary Tempur-Pedic Bed. It's 
the LIFE-CHANGING SWEDISH SLEEP SYSTEM that is the most amazing 
sleep-science breakthrough ever..a boon to insomniacs and back-pain 
sufferers! For a FREE SAMPLE oí the Tempur-Pedic material, 
free video, information and direct import prices 


L TEMPUR PEDIC 


PRESSURE RELIEVING 
SWEDISH MATTRESS AND PILLOW 


Our Pressure-Relieving Sleep System eliminates painful “pressure 
points” that rob us of healthful, life-restoring sleep and eases aches 
and pains. Try the mattress in your home for three full months. If you 
are not completely satisfied for any reason we will buy it back. Get all 
the facts including a free sample of the Tempur-Pedic material by 
calling 800-886-6466. 


On Oct. 5, 1997, Tempur-Pedic, Inc. was featured on Dateline NBC as а Dateline Discovery AT sable ind biatch chunk 
іле do сыру А 25 с> Ж. i | m ыг 
Dateline does not endorse any specific services or products featured on its program aD T 
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THE FACTS 


Variety is the Spice of Life 


BIODIVERSITY, SHORT FOR BIOLOGICAL DIVERSITY, means the rich variety of life on 
our planet, from microbes to whales. But the phrase has also taken on a second 
meaning: the interdependence of the millions of Earth’s unique inhabitants. 
The vastness of biodiversity, and how it helps the planet stay healthy, is a mar- 
vel. Yet this precious resource is becoming as endangered as some of our most 
threatened species. The issue of biodiversity, and its importance to our fate and 
that of our planet, is now highlighted at the American Museum of Natural His- 
tory's new, permanent Hall of Biodiversity in New York.—compiled by Bob Sillery 


A 

We are still learning about 
biodiversity's benefits. The ability of 
the bear, for example, to emerge from 
winter-long hibernation without any 
loss of bone strength is being scruti- 
nized to help us learn how to avoid 
osteoporosis. An analgesic derived 
from the venom of a sea snail is being 
tested for its ability to dramatically 


IT'S ESTIMATED THAT PEOPLE USE MORE THAN 40,000 DIFFERENT 
species for food, clothing, and shelter each day. Plants provide some of our most 
important drugs. Aspirin comes from willow bark and penicillin from mold. The 
cancer drug Taxol is derived from the bark of the Pacific yew tree, and a flower 
called the rosy periwinkle aids in the treatment of leukemia. With limited success 
in concocting drugs in laboratories, some pharmaceutical companies are redirect- 
ing their search for medicines to our natural surroundings. 


| е < Tropical forests contain between 


reduce intractable pain. 


ONLY SOME 1.5 MILLION OF THE 
estimated 10 million to 100 million 

of Earth's species have been identified. 
Scientists say as many as 100 species 
perish daily from such forces as pollu- 
tion, overhunting, and depletion of 
forests. We will never know the bene- 
fits many of these species might have 
provided. Any one of the unknown 
species lost forever may take with it a 
weapon against disease that may never 
be recovered. 


In a recent poll of scientists, 7O percent believe that a mass 
extinction of living species is in fact already occurring, and that this dramatic 
loss of species poses a major threat to human existence. 


JAWS NOTWITHSTANDING, HUMANS POSE A MUCH GREATER THREAT 
to sharks than vice versa. Shark populations have been in decline since 1980— 
trophy fishing, use of drift nets, and trade in fins and cartilage are prime fac- 
tors. Shark blood and tissue are a source of anticoagulants and antibiotics, and 
cartilage has provided artificial skin for burn victims. 


The destruction of monkey and ape habitats is the real cause of 
the AIDS/HIV epidemic, says Jaap Goudsmit of the International AIDS Vaccine Ini- 
tiative. "As humans decimated the monkey and ape populations that had sustained 
the SIV ancestor of HIV-1, the virus found a new host in humans," he has reported. 


50 to 90 percent of the world's species. 
More species are being lost as these 
forests are cut down and burned than 
in any other ecosystem in the world. 


BIODIVERSITY IS CRITICAL TO THE 
health of ecosystems. In coral reefs, for 
example, photosynthetic algae give reef- 
building coral extra energy to do their job. 
The reefs provide a home or hideout for 
thousands of species. When sickness deci- 
mated herbivorous sea urchins off Jamaica, 
algae ran amuck, nearly destroying the reefs. 


Birds play essential ecological 
roles in pollinating flowers, dispers- 
ing seeds, and controlling insects. 


ECOLOGICAL BIODIVERSITY 
is the interaction of various j 
species in forming ecosystems. Evolu- 
tionary biodiversity concerns the genetic 
connections that unite species—includ- 
ing the basic divisions of life into ani- 

mals, plants, fungi, and microbes. 


The fates of all of nature's diverse species 
are intertwined. Why, for example, is an ot- 


ter's appetite for sea urchins critically im- 
portant to the health of a bald eagle? 
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All of Earth’s ecosystems are 
linked together in a larger ecosystem, 
or biosphere, that makes up the en- 
tirety of the habitable planet. Across 
the biosphere, organisms interact with 
one another to gain the energy required 
for life. Among the life-sustaining ser- 
vices performed by diverse species in 
nature are replenishment of air by 
plants and plant-like organisms that 
float on the oceans, and recycling of 
nutrients by fungi. 


SIBERIAN TIGERS ARE SO RARE 
that fewer than 500 still roam free, It 
is estimated that less than 30 Florida 
panthers remain alive. 


Institutions such as seed banks, 
botanical gardens, zoos, and microbe 
collections help preserve biodiversity 
for later reintroduction into habitats. 


Y SPECIES WHOSE DEMISE SPELLS 


doom for an ecosystem are called key- 
stones. The sea otter could be 
considered a keystone in 
Alaskan coastal waters. 
Because this critter 
finds sea urchins a tasty 
repast, the urchin population 
stays controlled. Past declines 
in otters from overhunting for 
furs let urchins run wild, devas- 
tating the kelp beds that are 
their favorite snack. In turn, the 
populations of bald eagles and harbor 
seals, which prey on the many fish attrac- 
ted to the beds of kelp, plummeted. 
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То remove the caffeine from tea, 
Lipton and other companies use 
the water method. 

The methylene chloride process, 
the most conventional of the four 
decaffeinated processes, begins by 
presoaking the beans. When the 
beans have swelled sufficiently, they 
are placed in the methylene chlo- 
ride solution, where decaffeination 
takes place. The methylene chloride 
dissolves the caffeine and is then 
evaporated. The beans are next 
washed with water to remove excess 
solvent. This process is repeated un- 
til the beans reach government stan- 
dards of “caffeine-free,” which means 
97 percent or more of the caffeine 
has been removed from the bean. 

The second chemical process 
works in much the same way, only it 
uses the naturally occurring chemi- 
cal ethyl acetate found in orange 
rinds and other fruits. 

Perhaps the most natural of all 
the processes uses water to remove 
caffeine—the downside is that it re- 
moves only about 94 percent. 10 start 
the process, the beans are soaked in 
pure water, which removes the fla- 
vor and caffeine. The beans are dis- 
carded and the liquid is then passed 
through a carbon (charcoal) filter, 
removing the caffeine but not the 
coffee flavor. New beans are then 
added to caffeine-less water. Through 
the process of osmosis, only caffeine 
leaches from the beans. The process 
is repeated several times with the 
same beans—more caffeine 15 ex- 
tracted each time the beans are 
placed in the caffeine-less water. 

Carbon dioxide is by far the most 
expensive process but yields the 
most caffeine-free beans. Again, the 
beans are soaked in water and then 
placed in a high-pressure extractor. 
Liquid CO; is next pumped into 
the tank. The CO; removes smaller 
caffeine molecules and leaves larger 
flavor molecules behind. The liquid, 
still containing the caffeine, is passed 
through a filter to remove the caf- 
feine while retaining the flavor. 


Save wear | 
and tear 
on your 

gas gauge. 


Want better fuel economy? 
Just replace your oxygen sensor 
with a new one from Bosch 
next time you do a tune-up. 

ІСІ help your engine get the 
optimal air/fuel mixture. That 
improves your car’s performance, 
reduces air pollution, and saves 
you money in fuel costs. 

So, if your vehicle was built 
in the "805 or "905, get a Bosch 
oxygen sensor and give your gas 
gauge a break. Call 1-888-O- 
SENSOR (1-888-673-6767) for a 
retailer near you. 


BOSCH 


©1997 Robert Bosch Corporation, Sales Group. 
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A Week While You Learn High 
Paying VCR Repair. 
Earn While You Learn . . . 


sacralis Revealed . 


Train at Home 
If you are able to 
work with small 
handtools and pos- 
sess average me- 
chanical ability, you 
could earn top dol- 
— lar part time or full 
time. Ourlearn — doing method teaches you how 
to work on VCR's without boring unnecessary 
electronic basics. 
For Free Information Package Send Coupon to: 
Foley-Belsaw Institute, 6301 Equitable Road, 
Kansas City, MO 64120 


Chack VCR (Check One Bax Only) “R 
| or another VCR Repair, Dept. 62855 

шах. 1 Computer Repair, Dept. 64757 
| Field C TV/Satellite Dish, Dept. 31626 | 
| [Computer Programming, Dept. 35573 | 
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О Computer Specialist, Dept. 38395 
L] Networking Specialist, Dept. 39382 
| Since 1926 [] Electrician, Dept. 95434 


| 
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At Last! ` SAVE 30% 
An Affordable 


Why pay $200 or more for a high quality 

18-volt cordless drill? As part of a nation- 

wide media campaign, one of the world's 

largest cordless drill manufacturer las 
just authorized us to offer their high- 

powered 18v cordless drill at an unheard 
| of $69*. Plus, you get a FREE BONUS! 


fre a breakthrough bargain 
on a powerful, long-running 18-volt 
cordless drill. If you want a reliable tool 
that's comfortable to use (not a 7 Ib. 
dinosaur), this is easily the drill of choice. 
TRY IT RISK-FREE 

Your 10096 satisfaction is guaranteed. 
If this drill doesn't exceed your expecta- 
tions, simply return it within 30 days for 
a fast, no-questions-asked refund, less S&H. 

To order your fully loaded 18-volt 
Cordless Drill/Driver Set with hardshell 
carry case, battery charger and battery, 
call toll-free, 1-800-925-2005 or send your 
check for just 7799-05. $69.95 ($9.95 
S&H) Item No. 110-PS. CA res add tax. 

Extra batteries are just $36.95 each ($4.95 
S&H). Item No. 111-PS. Upgrade to a one- 
hour Smart-Charger for just "$496. $9.95. 
Item No. 112a-PS. Call now for free bonus! 


Great Tools Direct! 


How do laser pointers work? 
Andrew Gerber, ag@base.org 


MADE POPULAR by the now famous 
episode of “Seinfield,” and by every 
007 movie that had a laser sight on a 
gun, laser pointers have become the 
toys of not only professors, but chil- 
dren and adults alike. Laser (short 
for “light amplification by stimu- 
lated emission of radiation”) beams 
all work on the same principles and 
have similar components. 

All lasers have a medium that 
amplifies light, an energy source, 
and mirrors that form a resonator 
cavity to concentrate the light. Typi- 
cally, the medium can be a solid, liq- 
uid, or gas, and the energy source 
can be a battery or another laser. 

Laser pointers use diode lasers, 
meaning the medium uses semicon- 
ductor technology to produce light. 


Visit our website: 
www.greattools.com 


FREE 
BONUS! 


if you're one of the first ^^^ 
2,000 who take advantage 

of this special offer, you'll 
also get a bonus 23-Piece |! 
Drill Accessory Kit. This kit 

is yours to keep even if you | 
return the 18v drill set... 

50 you come out ahead 

no matter what! 


See for yourself. Feature for feature, this 18 volt powerhouse | 
blows away any cordless drill in its price range. | 


e Over 240 in. Ibs. of torque 

• Variable Speed/Reversible 
0-900 RPM 

• High-Torque Johnson” 
785 CP Motor 

e Weighs just 4.2 Ibs. 

• Satisfaction Guaranteed! 


587F Ventu Park На. - Dept. 801 
Thousand Oaks, CA 91320 


“Б Precision Clutch Settings 

e 3/8. Jacobs? Keyless Chuck 

• 18v Panasonic? Battery Cells 

* Hardshell Carrying Case 

e Electronic Brake 

e Superb power-to-weight ratio 

• Perfectly balanced T-handle 
design stands on its own. 


Call Tol-FREE 1009252085. 
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It also allows the pointers to be 
cheap and compact, and to require 
little power. The semiconductor is 
formed from aluminum galium ni- 
tride, although each manufacturer 
uses a slightly different formula. 

Pushing the button on the top of 
pointer closes a circuit and applies 
voltage to the diode. An electric 
current passes through the diode 
within a resonator cavity to produce 
stimulated light emission, the laser 
light. Because the medium is so small, 
lenses are used to produce a good 
beam. The better the diode, the 
better the laser. 


What are sanddollars? 
Phyl Fisher, pfish@paloverde.com 


SANDDOLLARS ARE echinoderms— 
they belong to the same family as 
seastars (formerly known as starfish) 
and sea urchins. Like seastars, they 
have five projections, only those of 
the sanddollar have become con- 
nected through evolution. They typ- 
ically dwell on the bottom of sandy 
and muddy areas on the ocean coast. 

The exoskeletons that you find 
on the beach are dead sanddollars. 
They tend to live in groups, and 
their colors vary from specie to 
specie and area to area. 

If you turn a sanddollar on its 
back, the center hole is the mouth 
and the smaller hole is the anus. 
They have a variety of feeding tech- 
niques: They can use their cilia to 
sweep small particles like algae and 
detritus into the mouth, but they 
can also trap small zooplankton, like 
cocopods, directly in the mouth. Ф 


QUESTIONS FOR FYI? 

We answer your most frequently asked 
science and technology questions in the 
Ask Popular Science section of FYI. Only 
letters that are selected for publication 
can be answered. 

E-mail: AskPopSci@popsci.com E 
Address: 2 Park Ave., New York NY 10016. 
Fax: 212-481-8062 | 
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| PUT A DRESSER UNDER 
ANY BED! Dust proof 
| underbed dresser has up to 
16 drawers. Replaces bed frame. 
Saves space, ends clutter and 
underbed cleaning. Beautiful, hand 
stained, solid wood construction. 
Cedar lined drawers have 
ball bearing slides. 

Optional: 6 ft long end drawers, 
headboard, side tables, and mattress 
featuring "dual firmness” control. 
Shipped UPS. 

48 page color catalog FREE 
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BEDROOM ORGANIZER 


| The TIMBERLINE GEODESIC 
= DOME. A beautiful home with 
spacious rooms, cathedral ceilings and 
unsurpassed energy efficiency. AND you 
can build it yourself. Since 1969 Timberline 
Geodesics has been providing dome kits in 
many styles and sizes for customers all over 
the world. Buy the complete kit, or just the 
Connector Package and save by cutting your 
own lumber. Planning package is over 100 
pages of color photos, floor plans, assembly 
instructions, price list and more - $12. 
Timberline Geodesics, 
2015 Blake St., Berkeley, CA 94704. 
www.domehome.com 
For credit card orders call 
1-800-DOME-HOME or 
510-849-4481 


Optics LI Photography Accessories * Telescopes * Geology *. 


SCIENTIFICS 


If you love ез 


| | 800-728-6999 | 
eus. Ve 
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science. 


тез Edmund | 
Scientific Пері. А981С911, 101 E. Gloucester Pike 


|. 4 SCIENTIFICS CATALOG DIVISION Barrington, NJ 08007-1380 * E-mail us at: scientifics(@edsci.com 
ye Optics * Photography Accessories + Educational Science Toys. . 
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ТЕ SOLAR 
- ELECTRICITY. 
The new Sunelco 


JA HERE IS YOUR 
" Г] SOURCE OF 
Fit. UNIQUE HIGH 
i Z TECH SCIEN- 
TIFIC/ELEC- 
ae TRONIC 
ata DEVICES! Ready 
— to use or easy to 
ТҮП assemble plans and kits include 
29S burning lasers, home/personal 
protection, surveillance, video, high 
voltage tesla, plasma and ion ray guns, 
ultrasonic shockwave, anti gravity, 
force field, pulsed magnetic projectors 
and much more. $2.00 
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m Planning Guide 
and Catalog is 
packed with 124 
pages of informa- 
tion and quality 
products. It details 
—— the design of RV, 
cabin, water pumping, and total 
home power systems. SUNELCO 
15 your complete source for solar 
modules, controllers, batteries, invert- 
ers, water pumps, energy efficient 
lights, and propane appliances. A must 
for every energy library. Only $4.95 
(406) 363-6924. 


SHOP AT HOME 


Popular Science invites you to send for all of these fine catalogues 


Visit us on the Internat 


| www.yesteryeartoys.com | | 


"Fascinating Working 
Steam Models!" 


Kits or Assembled 


Stunning 34 page Colored Catalog $6.95 
Refundable with order. A Great Hobby! 
Over 100 Different models. Tractors, 
Trains, Cars, Trucks, Rollers, Fire Engines, 
Marine Model Boat Kits, Stationary 
Engines, Accessories & Parts. 


1-800-481-1353 


Yesteryear Toys & Books, Inc. 
Dept. Р57, Вох 537, Alexandria Bay, NY 13607 


SPY OUTLET 


The Latest High Tech 
Professional Electronic Devices 
Offers a HUGE selection of 
surveillance, counter-surveillance, 
privacy devices: World's smallest 
pinhole cameras, real time 12 hr. 
telephone recorder $139.00 touch 

tone decoders, bug & phone tap 
detectors, voice disguisers, wire- 
less video, locksmithing tools, time 
lapse VCR's and more. Catalog 
$5.00 


P.O. Box 337, Buffalo, NY 14226 
(716) 695-8660 fax 695-7380 
www.spvoutlet.com 


HOME AUTOMATION 


Largest Range in the World! 


COMPUTER CONTROL 
OF YOUR HOME - X10. 
Security, Video Surveillance, 
Infrared Audio/Video 
Control, HVAC, Pet Care 
] Automation, Wiring Supplies 
mam and more! Make your home 
~ — — “Smart” with products you 
can install yourself. 
Lowest Prices Guaranteed! 
800-5МАКТНОМЕ 
email: catalog(ajsmarthome.com 
http://www.smarthome.com/smarthome 


Home Automation Systems, Inc. 
FREE 96 page Catalog 800-762-7846 


Нотс Аштоматісе 
ie Inc 
E | 


ә CRUTCHFIELD 
Д STEREOS FOR 


HOME & CAR 
Turn to Crutchfield 
mae for the latest in 
Nn state-of-the-art 
9 home theater sys- 

МИ tems, compact dig- 

ital camcorders, 

N- DVD players, саг 

i VM stereo components 

^ Land more. Crutchfield makes it 

ШЕ casy-top quality major brand com- 
ponents, complete product descriptions, 
great guarantees, and outstanding 
service. Visit our website: 
www.crutchfield.com, 

Catalog $1 


25 | SOLAR POWER 


=| WIND POWER 
| | KITS & TOYS 

|ы ыс PROJECTS 

ALTERNATIVE ENERGY PRODUCTS 
for independent energy anyplace. Send today 
for our newly designed catalog full of new 
products and lots of pictures. Packed with 
solar, wind, hydro, pumps, generators,wood 
stoves, water beating, info packages , more. 
Only five dollars ($5) , refundable with your 
first order. Send 55іс SUN PRODUCTS 
656C N. WELLWOOD AVE., SUITE 140-A 


LINDENHURST, NY 11757 
CALL 24 hr. 516-226-7846 


The Solar Racer [Jc M 
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| Бей HYDRAULICS 


P" “Where the Pros and 
е Handymen Shop.” 
"Sp! Your #1 source for: 
- Generators and 
E engines * Name 


Hand Tools * Air Comnrettors and 

| Welders * Log Splitters and 

! Chainsaws * Name Brand Power, 

Air and Hand Tools * Lawn and Garden 

Equipment and Accessories * Pressure 

Washers and Spraying Equipment 

* Trailers, Trailer Parts and Winches • 
Hydraulics and MORE! Code - 15446 

Save to 50% 
Request your FREE catalog today! | 
Call Toll Free 1-800-533-5545 # 


| | EXPERIENCE 
i ІК NN NEW WAYS ТО 
ЕПТІН-Е faib CAFE еы ENJOY MUSIC 
WITH YOUR 
Е COMPUTER! 
| Transform your 
E multimedia 
2 computer into a 
sa ы” Desk Top Media 
| * Production 
(DTMP) system with software and 
hardware bundles. Perfect for 
music composition, video, multimedia, 
karaoke, dance, education and 
background music. 

FREE CATALOG! 
1-800-380-2580 
www.edirol.com 

EDIROL CORPORATION 


Smithy. SMITHY - THE 
масағын |jULTIMATE 
| HOME SHOP 

10-IN-1 TOOL FOR 


OWN A 

COMPLETE SHOP 

FULL OF TOOLS FOR A FRACTION 

OF WHAT YOU'D EXPECT TO PAY. 

COMPACT, EASY TO USE, BUILT TOLAST. 

NOW YOL! CAN COMPLETE ALL THOSE 

PROJECTS YOU'VE ALWAYS DREAMED 

OF STARTING. REQUEST YOUR FREE 

CATALOG TODAY: 1-800-345-6342 AND 
ASK FOR OPERATOR PSAB 


ADVERTISE 
IN 
SHOP AT 
HOME 
CALL 
800-445-2714 


MOPULAR HCIEM 


To advertise in Po 


Unlimited Hot Water. Тһе DF? FIELD and · 


Convenient installation, and | i -- the amazing walk-behind brush cutter that - 
exceptional energy efficiency... p й = ж CLEARS & MAINTAINS meadows. 
the AquaStar instantaneous , 1 Fi ЕЕ pastures, woodlots, wooded and rough 
tankless gas water heater. It's the we Р Ж £ grass, weeds, brambles, tough brush 
water heater that's the size of а 7 - ШЕ and saplings up to 1" thick. CHOPS/ 
suitcase, weighs 42 pounds, and | 4 Leaves NO TANGLE of brush to 
hangs on the wall! 0 = [pick up like hand-held brushcutters 


Aqua oo li * Up to 14 HP 
* 4 Speeds; Power Reverse 


THE BETTER WATER HEATER 


CONTROLLED ENERGY CORPORATION * 30 Day FISK FREE 
н: 29 3/4" W: 181/4" 0: 834° 800*642-3199 www.cechot.com | 


ADVANCED BUILDING 
METHOD. Build your | 
own dome with ыр 
component рап 

and EPS insulation. 
Super energy-efficient, ай 
ultimate resistance to 


hurricanes, earthquakes, tornadoes, termites and fire. 
Free brochure or send $12 for a Planning Kit. 


ree ‘ 
AMERICAN INGENUITY: 8777P Holiday Spgs. Rd. 
Rockledge, FL 32955 a 407-639-8777 | 


100 


| 732-9976 and get yours - FREE! 


|. FREE CATALOG. 


[11.FREE Anderson Manufacturing (18. FREE Ноте Automation 


ui DISCOVER THE Systems 


= WORLD OF THE 


Yesteryear Toys & Books 119. FREE Edirol 


The award winning | 

E450 page Edge | 
| LA Company Catalog is 
$5222:4 chock full of the 
most eye-popping, exotic, and 
unusual tools, gifts, knives, and 
hi-tech action gear you've ever seen. 
All in full-blazing color. Call 1-800- 


[1 3. $5.00 Sun Products (10. $2.00 Information Unlimited 


[111.554,95  Sunelco - 
14. $12.00 Timberline Geodesics 


[]12. $1.00 Crutchfield 


The Edge Company LJ5. $5.00 Spy Outlet 
P.O. Box 826 
Brattleboro, VT 05302 
On-line at www.edgeco.com 


LII3. FREE Overland Smithy 


[]6. FREE Northern Hydraulics 


114. FREE The Edge Company 


[]7.FREE Edmund Scientific O 15. FREE 


JC Whitney 
ome | EVERYTHING 
ҮРЕ 4€ | AUTOMOTIVE. | 
СЕ | Save BIG 
Th on 1,000's 
PPC] of accessories 
and parts for all 
-£ types of vehi- 
к — cles. Giant} 
271 200+ page catalog. Over 
~ 33,000 products at warehouse- 
direct prices. Hard-to-find and 
custom-fit items. 


Mame 


Street _ 


City Zip 


Tel # ( ) 


Check the number of catalogs that you want. Total the cost and add $1.00 for handling. 
Enclose check or Money Order payable to: POPULAR SCIENCE 


Send coupon to: POPULAR SCIENCE, Р.О. BOX 5135, Pittsfield, MA 01203-51353 


Allow 4-6 weeks for delivery 


CE HIOWCASE 


gular Science Direct call Gena Honigman at 908-421-3366. _ 


“OFF-SEASON” Savings now in effect! 


BRUSH MOWER 


non-lawn areas with ease. CUTS tall 
MULCHES most everything it cuts. 


"ELE "ee 2 


and sicklebar mowers. 


* Mows over 1/2 acre per hour! 


APPS1198 


| Please call or write 
for FREE DETAILS! : 


COUNTRY HOME PRODUCTS 
Dept. 4523F, Meigs Road, РО. Box 25, Vergennes, VT 05491 


„CLOCK KITS & PLANS 


Send өлерде our color 
catalog and take $5.00 off 
your fea kit purchase. 
Emperor Clock, L.L.C. 
Dept. 6704 Р. О. Box 1089 
Fairhope, Alabama 36533 @ 


| Squeaks from 
| Above with 


Available at fine E 
| Home Centers & Hardware Stores. 


CALL: 800-459-8428 


O'Berry Enterprises, Inc. 1" 
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® » Excellent FM Receptióri 
® TV Audio Channels 2-13 
® Weather Band With Alert 


The ultimate information radio. Never | 
| before has a radio been specifically | 
designed for talk radio, news, sports and 
weather. The custom filtered audio has ff 
been specifically tailored for a full rich f 
sound of the human voice. It has been | 
| carefully engineered to produce the high- В 
est AM performance. 

Item # CCR ..... 


| Visit Our Webs site: € scrane. ‚сот 


FREE Б Ra dio L 


IE ус 


Discover one of the most bizarre collections of 
incredible plans, lost secrets, forgotten how-to, and 
strange books ever assembled! Write for a catalog! 

Learn how to make neon signs, rewind motors. 


u } Get high power from auto al- 
е PiaStics | j 
T- I7 ternators and generators. 
ә H dro en! Run vour car on coal and 
| electricity. Build 
H [ t di Jaw 'orking solar 
' HomesteaainGa; coil, shortwave 
Booze! radio, robot, 
Ө TeslaCoil, Jacob's Ladder, Van de 
"nm | 
ө Radio! Graaff, & more: 
Secrets at \ 7 
| making / 
e Tesla! ° (ү 
| ШІН ЕРДІ т ! i 
hemistry! 
е Much Моге! 
е 


embalming corpses, homesteading, 
survival. Plastic injection molding! B 
Recycle precious metals! Make 
magnets! Learn calculus, phys- 
ics. Much more! Finest collec- 
tion of Tesla books! Cameras, 
sawmills, crystal sets, electron- 
ics. Secrets few people know! Ж 
Write for Lindsay's Secrets ЖЖ 
catalog! All books highestqual- 
ity! Guaranteed. Catalog sent 
immediately! Write today! 
FAX 815/935-5477 


Catalog of Bizarre Books 


Send Your Name and Address to 


"ЧҮ | | 
мә SECRETS! 
Box 538-М/Х19, Bradley IL 60915 | 
http://www.lindsaybks.com 


c yclone Rake 


Vanodas- 2-886; 3 (TUNE) 


NEVER RAKE AGAIN iy 


` INTRODUCING THE INCREDIBLE » 


errr гашиш ma ee тй 


EFFORTLESSLY REMOVE LEAVES... 
. TALL WET GRASS...EVEN LAWN DEBRIS! 2. 


..10 times faster than raking, blowing 4 
and hauling when you use the 
тығыны CYCLONE RAKE" pai MCA 


You'll never dread field or yard clean-up again once you use 
the Cyclone Rake.” 5HP engine driven vacuum-mulcher hitches 
to any riding mower. You can easily sweep and pulverize tons of 
leaves, acres of grass cuttings, pine cones, sticks and more with 
10 times the lifting power of mowers. Power mulching reduces 
pss AY) volume 5 to 8 times. 200 gallon capacity lets you whiz through 
Unique design huge areas without stopping. Automatically bag for curbside 

folds flat for pick-up or power unload to your compost heap even over a wall 
easy storage. 1 or right up a hill! And when you're done, it folds flat without 


even hangs on 
the ei tools for compact Storage. Affordable for home or business. 


So, WHY STRUGGLE with rakes, 


mowers, blowers, or mulchers 


| ! YES! Please rush me FULL INFORMATION 
i on the revolutionary CYCLONE RAKE™ and 


i 5 І " 
that jam and clog? І special pre-season sale prices. 


Mail the coupon at right for ү "ME 
FULL INFORMATION about the ү ADDRESS |. 0 0 0 0 0 0 0 0 0. 
amazing CYCLONE RAKE! | city ___ - STATE — ZIP 
| | MAIL TO: WOODLAND POWER PRODUCTS, INC. Dept. PS1198 

TOLL FREE 1 -(800)-567-7720 ! ©1998, Woodland 70 Acton St. West Haven, CT 06516 f 


Power Products, Inc. 


Жы INN. 


ped М E 31 
| Metal Spi? ^ 


For 4'0" Diameter 
1 I-Riser Kit ЕО. Е. 


4 For 4'0" Diameter 
ИҢ |i) 11-Riser Kit EO.B. 


Broomall, PA " | ы Ё 3 iW | | Broomall, PA 


Е optional brass Бар 
in-berween өріп Фф 
and scroll tread endwe 


*Diameters 4'0" to 6 0" 
* Weight sa Cast Aluminum 


| Diameters 4'0" to 6'0" _ 
| “АП Oak а 


| ірді 3'6" to 7 "us 
eKits or Welded Units 


call for the Е REE 32 page color catalog: і | Please send me the FREE 32 page color catalog: | 
F £z , г "T 
1 -800-523-742 / Ext. PS98 | Name 
or visit our Web Site at http://www.theironshop.com | А гу: ен 
Showroom/ Warehouse Locations: | City B Mo 
Broomall, РА (610) 544-7100 | Houston, TX (713) 789-0648 ! ae ates 
| Ontario, CA (909) 605-1000 | Chicago, IL (847) 952-9010 | Mail to: The Iron Shop, ENT. PS98, Box 547, 
| Sarasota, FL (941) 923-1479 | Stamford, CT Q03) 325-8466 1 [290 Жеке Re Dion PA ТИР 


Manufacturer о Т 


MEN: BE 


TALLER: 


Tired of being short? Our quality leather 8 


footwear has a hidden height-increasing inner- 
mold inside the shoe. NO OVERSIZED HEELS! Look 
like ordinary shoes. Will make you up to 
3 TALLER, depending on the style. Over 100 styles 
to choose from including dress shoes, boots, 
sport shoes and casuals. Extremely comfortable. 
Sizes: 5-12. Widths: B-EEE. In business over 55 
years. MONEY-BACK GUARANTEE. Call or write 


today for your FREE color catalog 


ELEVATORS® 
RICHLEE SHOE COMPANY. DEPT.PS8NI 
| PO. BOX 3566. FREDERICK. MD 21705 


-1-800-290-TALL 


Twenty historical 
bronze and silver 
medals honoring 
mankind's most 
influential individuals 
... in a beautiful 
woodgrain display. 


FREE COLOR BROCHURE 4 T 
800-247-4996 наа Аму gg att. net а СЕ 
ММ2000, 66 Witherspoon S! Б 

Er nceton М. 1 DB542 


* ا 


ENVIROLET. 


COMPOSTING TOILET SYSTEMS 


Waterless & Low Water Systems 
For Cottages, Homes & Business 
v Reduce & Recycle Waste to Natural Garden Soil 
е Efficient, Clean, Sanitary & Odor-Free Operation 
v Function, Elegance, Simplicity & Convenience 


di Sancor" 
| 140-30 Milner, Scarborough, ON, Canada M1S 3R3 
Call For Free Information Kit & Video 


1-877-888-1177 
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THE WEATHER PICTURE 


TEMPERATURE 


10 


HLM TY 


WINO (mph 
| Р BAROME TER 
лыр CHELL Y j [] c Б 


BLA ALL 


ПП 18 


Size shown: 15 /" x 11 а" 


Put the weather 
on your wall 
The Weather Picture" is an eye-popping new 
wall unit that continuously displays all the vi- 
tal weather data you've pre-selected. Big red 
numerals are easy to read from across the room, 
day or night. 

Available in 2 sizes, in an elegant brushed 
aluminum or solid teak frame. Teamed with 
our famous ULTIMETER® Weather Station, 
The Weather Picture System provides plenty of 
data to satisfy the most dedicated weather buff. 

For complete details, write or call us 
TOLL-FREE at 1-800-USA-PEET. 

Wireless display now available! 


Visit our Web Site to see and 
actually try our Weather Stations: 


www.peetbros.com 


PEET BRO N 
1308-811P Doris Ave., Ocean, NJ 07712 


Our 22nd year ©1998 Peet Bros 


ULTRASONIC PEST REPELLER 


GUARANTEED TO REPEL RODENTS 


МІСЕ. RATS 
SQUIRRELS 
FLEAS & BATS! 


The ariii Pest Repeller > p» _ us 
with a Proven Record... AN 
NOT a "CHEAP" imitation! 

USES NO DANGEROUS POISONS! 


The REPEL 2000 is the most advanced design unit available! 
it is unmatched by any competitor's model - anywhere. Its 
powerful jack hammer like sound levels easily exceeds com- 
petitive models by 50 times or more. Mfg. by Nat'l. Pest Con- 
trol Assoc. member. Engineered and tested in USA. Over 
3,000,000 units in use from coast-to-coast from Attorneys 
offices to Fast Food Restaurants. The REPEL 2000 Pest 
Repeller is KINDER than traps, SAFER than poisons, INAU- 
DIBLE to people and non-rodent рез (gerbils, hamsters, 
guinea pigs may be affected). It will not interfere with TV, 
radio, computers or electronic equipment. No chemicals, poi- 
sons, insecticides or fumes. The small size allows for conve- 
nient and unobtrusive placement. No maintenance. Safe to 
use everywhere. Guaranteed to work or return within 60 
days for full refund (less P&H). Includes а 3 year mfg. 
warrenty. Ideal for vacation home, shed, Ағады, UA ara б 
basement - anyplace plagued by pests. Meas. 2/х 
plastic, Ivory color. Each unit protects 500 50. ft. costs po 
than 1¢ per pde to An рее by FIRST CLASS MAIL. 
ONE for $19.95 plus for $35.95 plus $4. P&H; 
SAVE $37.75! FIVE м $5. Perg Send check, MO, VISA, 
MasterCard, Discover Card Acct #, Exp. Date & Signature to: 
THE WILLOWS, Dept. PR-510 
179 Post Road West, Westport CT 06880 

Charge Orders Call: 1-800-770-1155 TOLL FREE 


10 Free Trees for Wildlife 

Join The National Arbor Day Foun- 
dation and receive 10 Free Trees for 
Wildlife. 

Send your $10 contribution to 10 
Trees for Wildlife, The National Arbor 
Day Foundation, 100 Arbor Avenue, | 
Nebraska City, NE 68410. Plant trees, 
and make life better where you live. 


The National 
Arbor Day Foundation’ 


е Never be cold again! 
е 20 year warranty 
в ® Heats entire home 
` ® Wood, Wood-oil, 
Wood-gas models 
* Forced Air or 
Hot Water furnaces 
* Uses 1/2 the wood as other brands 
Call or write for factory direct catalog 


(R) 
Charmaster: 
2307 C HIGHWAY 2 WEST 
GRAND RAPIDS, MINNESOTA 55744 
218/326-6786 or 218/326-2636 


WOOD HEAT] 


concrete flower pot... 


| and so can YOU! 


Make and sell your own 
ornamental concrete items 


| Order your book about 425 
| aluminum molds, prices апа 


production trade secrets from the Book 
world 5 largest mold manufacturer only $1 0 


CONCRETE MACHINERY CO., INC. 


| P.O. Box S99, Hickory, NC 28603 


UNDRAISING 


Organizations can create a 
fundraising or entertainment even! 
using up-to-date horse races. ^f Wate Ж The Races 
is available on video or 16mm movie film 
For Prices and free Brochure call: 
Toll-Free 1-800-252-7373 


SINGERS! Fócas fg 


Unlimited, Low Cost, Instant! Available 
Background Musicfrom Origi 
Recordings! Does Everything Karaoke 
does... Better and_gives you the 
Thom Vocal 
Free rochure & Demo Tape.» 
LT I ES ad DEBE T PS-1 / 


Lithonia, GA 30058 m m 
4 Hour Demo/Info un 182-2485- Ext Gi 
Whoo You Want Somethin п Better Than Karaoke 
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$8,000 in 2 Days 


‘or Double Your Money Back...GUARANTEED! 


Dear Friend, 

І made $8,000 in 2 days. You may do better! 

My name is John Wright. Not too long ago | was flat 
broke. I was $31,000 in debt. The bank repossessed my 
car because | couldn't keep up with the payments. And 
опе day the landlord gave me an eviction notice because 1 
hadn't paid the rent for three months. So we had to move 
out. My family and | stayed at my cousin's place for the 
rest of that month before I could manage to get another 
apartment. That was very embarrassing. 

, Things have changed now. I own four homes in 
Southern California. The one I'm living in now in Bel Air 
is worth more than one million dollars. | own several cars, 
among them a Rolls Royce and a Mercedes Benz. Right 
now, | have a million dollar line of credit with the banks 
and have certificates of deposit at $100,000 each in my 
bank in Beverly Hills. 

Best of all, І have time to have fun. То be me. To do 

“what I want. I work about 4 hours a day, the rest of the 
day, I do things that please me. Some days | go swimming 

and sailing—shopping. Other days, І play racquetball or 
tennis. Sometimes, frankly, 1 just lie out under the sun 
with a good book. I love to take long vacations. I just got 
back from a two week vacation from— Maui, Hawaii. 

I'm not really trying to impress you with my wealth. All 
I’m trying to do here is to prove to you that if it wasn't 
because of that money secret I was lucky enough to find 
that day, I still would have been poor or maybe even bank- 

тирі. It was only through this amazing money secret that | 
could pull myself out of debt and become wealthy. Who 

knows what would have happened to ту family and me. 

Knowing about this secret changed my life completely. 
It brought me wealth, happiness, and most important of 
all—peace of mind. This secret will change your life, too! 
It will give you everything you need and will solve all your 
money problems. Of course you don't have to take my 
word for it. You can try it for yourself. To see that you try 
this secret, l'm willing to give you double your money 
back. (I’m giving my address at the bottom of this page.) 1 
figure, if 1 give you a double your money back guarantee, 
| get your attention. And you will prove it to yourself this 

«amazing money secret will work for you, too! 

Why, you may ask, am I willing to share this secret 

-with you? To make money? Hardly. First, I already have 
all the money and possessions ГІ ever need. Second, my 
secret does not involve any sort of competition whatso- 
ever. Third, nothing is more satisfying to me than sharing 
my secret only with those who realize a golden opportu- 
nity and get on it quickly. 

This secret is incredibly simple. Anyone can use it. You 
can get started with practically no money at all and the 
risk is almost zero. You don't need special training or even 
a high school education. It doesn't matter how young or 
, old you are and it will work for you at home or even while 
you are on vacation. 

Let me tell you more about this fascinating money 
making secret: 

With this secret the money can roll in fast. In some 
cases you may be able to cash in literally overnight. If you 
can follow simple instructions you can get started in a sin- 
gle afternoon and it is possible to have spendable money 
n your hands the very next morning. In fact, this just 
might be the fastest legal way to make money that has 
ever been invented! 

This is a very safe way to get extra cash. It is practical- 
ly risk free. It is not a dangerous gamble. Everything you 
do has already been tested and you can get started for less 
money than most people spend for a night on the town. 

One of the nicest things about this whole idea is that 
you can do it at home in your spare time. You don't need 
equipment or an office. It doesn't matter where you live 
either. You can use this secret to make money if you live in 
a big city or on a farm or anywhere in between. A husband 
and wife team from New York used my secret, worked at 
home in their spare time, and made $45,000 in one year. 

This secret is simple. It would be hard to make a mis- 
lake if you tried. You don't need à college degree or even 
a high school education. All you need is a little common 
sense and the ability to follow simple, easy, step-by-step 
instructions. | personally know a man from New England 
who used this secret and made $2 million іл just 3 years. 

You can use this secret to make money no matter how 
old or how young you may be. There is no physical labor 


Here's what newspapers and magazines 
are saying about this incredible secret: 


The Washington Times: 
The Royal Road to Riches is paved with golden tips. 


National Examiner: 
John Wright has an excellent guide for achieving | 
wealth in your spare time. 

Income Opportunities: 

The Royal Road to Riches is an invaluable guide for 
finding success in your own back yard. 

News Tribune: 

Wright's material is a MUST for anyone who con- 
| templates making it as an independent entrepreneur. 


Success; 

John Wright believes in success, pure and simple. 
Money Making Opportunities: 

John Wright has a rare gift for helping people with 
no experience make lots of money. He's made many 
people wealthy. 

California Political Week: 

... The politics of high finance made easy. 

The Tolucan: 

You'll love...The Royal Road to Riches. It's filled 
with valuable information...only wish Га known 
about it years ago! 

Hollywood Citizen News: 

He does more than give general ideas. He gives 
people a detailed A to Z plan to make big money. 
The Desert Sun: е 
Wright's Royal Road to Riches lives up to its title in 
offering an uncomplicated path to financial success. 


involved and everything is so easy it can be done whether 
you're a teenager or 90 years old. | know one woman who 
is over 65 and is making all the money she needs with this 
secret. 

When you use this secret to make money you never 
have to try to convince anybody of anything. This has noth- 
ing to do with door-to-door selling, telephone solicitation, 
real estate or anything else that involves personal contact. 

Everything about this idea is perfectly legal and hon- 
est. You will be proud of what you are doing and you will 
be providing a very valuable service. 

It will only take you two hours to learn how to use this 
secret. After that everything is almost automatic. After 
you get started you can probably do everything that is nec- 
essary in three hours per week. 

PROOF 

| know you are skeptical. That simply shows your good 
business sense. Well, here is proof from people who have 
put this amazing secret into use and have gotten all the 
money they ever desired. Their initials have been used In 
order to protect their privacy, but 1 have full information 
and the actual proof of their success in my files. 


‘More Money Than I Ever Dreamed’ 

“All | can say—your plan is great! In just 8 weeks 1 
took in over $100,000. More money than I ever dreamed 
of making. At this rate, I honestly believe, | can make over 


a million dollars per year. A. F., Providence. RI 


*$9,800 In 24 Hours’ 

“I didn't believe it when you said the secret could pro- 
duce money the next morning. Boy, was | wrong, and you 
were right! | purchased your Royal Road to Riches. On the 
basis of your advice, $9,800 poured in, in less than 24 
hours! John, your secret is incredible!" 

J. K., Laguna Hills, CA 
‘Made $15,000 In 2 Months At 22" 

“I was able to eam over $15,000 with your plan—in 
just the past two months. As a 22 year old girl, І never 
thought that I'd ever be able to make as much money as 
fast as I’ve been able to do. | really do wish to thank you, 


with all of my heart. Ms. E. L Los Angeles; СА 
'Made $126,000 In 3 Months' 

“For years, | passed up all the plans that promised to 
make me rich. Probably | am lucky I did—but | am even 
more lucky that I took the time to send for your material. 


It changed my whole life. Thanks to you, | made $126,000 
in 3 months.’ 
S. W., Plainfield, IN 


‘Made $203,000 In 8 Months’ 

“I never believed those success stories...never believed 
[ would be one of them...using your techniques, in just 8 
months, | made over $203,000... made over $20,000 more 
in the last 22 days! Not just well prepared but simple, easy, 
fast...John, thank you for your Royal Road to Riches!" 


C. M., Los Angeles, CA 


‘$500,000 In Six Months’ 

“I'm amazed at my success! By using your secret | 
made $500,000 in six months. That's more than twenty 
times what I’ve made in any single year before! I’ve never 
made so much money in such short time with minimum 
effort. My whole life | was waiting for this amazing mir- 
acle! Thank you, John Wright. R. S., Mclean, VA 


As you сап tell by now І have come across something 
pretty good. І believe | have discovered the sweetest little 
money-making secret you could ever imagine. 
Remember—] guarantee it. 

Most of the time, it takes big money to make money. This 
is an exception. With this secret you can start in your spare 
time with almost nothing. But of course you don’t have to 
start small or stay small. You can go as fast and as far as you 
wish. The size of your profits is totally up to you. | can't 
guarantee how much you will make with this secret but | can 
tell you this—so far this amazing money producing secret 
makes the profits from most other ideas look like peanuts! 

Now at last, I’ve completely explained this remarkable 
secret in a special money making plan. I call it “The Royal 
Road to Riches", Some call it a miracle. You'll probably 
call it "The Secret of Riches". You will learn everything 
you need to know step-by-step. So you too can put this 
amazing money making secret to work for you and make 
all the money you need. 

To prove this secret wil] solve all your money problems, 
don't send me any money, instead postdate your check for a 
month and a half from today. | guarantee not to deposit it for 
45 days. | won't cash your check for 45 days before І know 
for sure that you are completely satisfied with my material. 


DOUBLE YOUR MONEY BACK GUARANTEE! 


There is no way you can lose. You either solve all your 
money problems with this secret (in just 30 days) or you 
get double your money back... GUARANTEED! 

Do you realize what this means? You can put my sim- 
ple secret into use. Be able to solve all your money prob- 
lems. And if for any reason whatsoever you are not 100% 
salisfied after using the secret for 30 days, you may retum 
my material. And then | will not only return your original 
UNCASHED CHECK, but І will also send you an extra 
$29.95 cashiers check just for giving the secret an honest 
try according to the simple instructions. 

I GUARANTEE IT! With my unconditional double 
your money back guarantee, there is absolutely NO 
RISK ON YOUR PART. 

To order, simply write your name and address on a 
piece of paper. Enclose your postdated check or money 
order for $29.95 and send it to: 


JOHN WRIGHT 

Dept. 376 

9100 Wilshire Blvd. 
Suite 350 W 

Beverly Hills, CA 90212 


But the supply of my material is limited. So send in 
your order now while the supply lasts. 


If you wish to charge it to your Visa, MasterCard, 
American Express or Discover—be sure to include your 
account number and expiration date. That's all there is to 
it. PII send you my material right away by return mail, 
along with our unconditional double your money 
back guarantee. 


SWORN STATEMENT: 


“As Mr. John Wright's accountant, | certify that 
his assets exceed one million dollars." Mark Davis 


© 1998 JOHN WRIGHT 


Learn Мопеутакіпо 
Career Skills! 


Train at home in your spare time for a 
| promotion, pay raise, or to start a 
new career or business of your 
own. You can even get , 

your Degree at home! 7 
Call or send coupon 
to ICS* for FREE | 
| Information! Р. 


Trente xeu Schools 
jt APCSBB8S, 925 Oak Street, Scranton, РА 18515 


| 


inp gal np i [nr 
Li*5 Ad DUI org | 1 Е 


 —— ي‎ 
1-800-595-5505 ext. 9445 


Call anytime — 24 hours a day, 7 days a week. 
OR MAIL COUPON TODAY! 
www.icslearn.com 


| | 
| | 
| WU | 
i tiat : 1 Check Üne Box Only! a 
Pere IN e ` МИТЕ IN SPECIALIZED | 
| BUSINESS DEGREE PROGRAM TECHNOLOGY DEGREE PROGRAMS | 
| [160 Business Tir C 63 Civil Engineering Technology 1 
1061 са C 62 Mechanical Engineering Tech. 1 
| [180 Bus. Mgmt — Option C 65 Electrical Engineering Tech. | 
! [181 Bus. e rait | C 66 Industrial Engineering Tech, I 
10764 Applied Computer Science C] 67 Electronics Technology | 
| ——————— CAREER DIPLOMA PROGRAMS. — — — — | 
(Ы 107 High School [115 Home Inspector | 
a 18 Bookkeeping a 31 Locksmith 
17196 Tax Tax Preparer 2112 Appliance Repair | 
138 Personal Computer Specialist O 83 Internet Web Page Designer | 
17127 PC Re © 105 Computer Graphic б! 
112222 Wildl eiForest Conservation [185 Drafti > | 
11123 Medical Office Assistant 0754 Aut ҮЛ 
11219 Bartender = 89 Small Engine Repair "А 
1155 Dod Mte | 148 Drywall Installer & Finisher | 
12206 Elect Ej 151 Piumber | 
CB Restos ein НІҢ Auto Body Repair Technician | 
Li USINESS Managemen a враг ТЕС nician 
1125 Gunsmith 1381 Medica Insurance Genk | 
| [108 Legal Assistant 21102 Е н Landscaper | 
| H 389 Span nish" L1] 104 Carpente 
[133 Nee cle Repair O 384 Furniture & Cabinet Maker — ! 
12704 Aut chanics Г1145 Home Remodeling and Repair ! 
| H A Private j a = 103 Оше ra Therapy Aide | 
rivate Investigator m cupational Thera 
I[176 Freelance Writer [1387 Telecom munications. Tech. | 
11139 Medical Transcriptionist COMPUTER PROGRAMMING І 
11184 Pharmacy Technician ЫШ Шы белін in BASIC | 
| | 
Certificate Programs = 69 ate i 
Name A 
iSreel — — —" ^» Jààà Att — | 
| re 
| 
| 
| 
| 
| 
| 


Build а complete low-cost — 

(ШЕ MELT METAL! Aluminum, brass, iron, 

# more! Build hot air engines! Clocks! 

А Steam engines! A locomotive! 

Knives! Carbon arc torch! Build 

a metal cutting LATHE, 

SHAPER, MILLING MACHINE, 

more! Fabricate tools! Electro- 

WU plate! Build ablacksmith's forge! 

ЕТ Repair Engines! Work Sheet Metal! 

'/ Much more! Big Catalog! WRITE! 

Hundreds of guaranteed quality 
books! www.lindsaybks.com 


| Lindsay's METAL BOOKS 


Box 538-EWB Bradley IL 60915-0538 


ШІП! 14% 


Соттегсігі - Industrial - ‘Home & Farm 


WE HAVE A SUPERIOR SHELTER 
THAT NO OTHER COMPANY OFFERS 


We also manufacture screen houses, greenhouses and canopies 


AFFORDABLE! PORTABLE BUILDINGS 


1-800-932-9844 


*EXCLUOES ANCHORS & FREIGHT 
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your 


“own Water wall 


Now you don't have to 
worry about tremendous 
water bills, droughts 
or water rationing. 
Since 1962, thousands 
of gardeners and 
homeowners around the 
world have discovered 
the Hydre-Drill™ secret. 
They drilled their own 
wells! You can too. 
Call or write us today and 
well send you a big, free 
package of information 
about drilling your 
own well with the 

Hydroa-Drill 


Ask about our “How To... 


Call Today for FREE Water Well 
Drilling Information Package 


1-800-333-7762 


Ask for Operator 8214 


SER REE RRR RETR RRR RRR, 


i D 8214 Anderson Road 


Opelika, AL 36801-9700 
www.deeprock.com 

[ ]YES! Send the FREE INFORMATION PACKAGE and the 

illustrated guide HOW TO DRILL YOUR OWN WATER WELL = 


" video! 


* 


mma” 


Print Name 
Address 


City/State/Zip 


BERBER RES R ERE RR RRR REE, 


۴ „Рһопе (must have) © 1998 DeepRock , Pa 


PERPETUAL MOTION SOLAR ENGINE 
Boyle device runs with no electricity, no batter- 
- powered only by ware лы 3.000 1pm the 

ign. the faster it spins . 

opular for science class е 
ists. Partial vacuum inside dent globe where 
4-vane rotor арт continuously - Mi i no fuel 
except lightbulb or sunlight. Only $9 


TESLA’S INCREDIBLE INVENTIONS 
Fantastic Inventions. an 
Limitless free electricity | 
Ei anergy. Anti-Gravity. 
Aue Discs. Time Travel. 
Rays. Thought 
Maahan Ozone 
Generators. The writings, 
inventions patents and experiments of tor- 
mented, persecuted genius Nikola Tesla. 
Eighty years ahead of his time; read how 
tomorrow's science fiction was Tesla's reality 
in 1810. Plus, his epic battles with the 
Supreme Court which ordered the dismantling 
of his provocative inventions. Heavily illustrat- 
ed with hundreds of rare photos, news clip- | 2. 
pings, diagrams, drawings. 352 pages. $16.95 ЩТ 
Send name, address; add $2.95 shipping, to: Es 
А.Т.Н. Co., Dept. PS, PO Box 70, Stroudsburg, РА 


tn e «а hobby- 


ALLETT* Billfold 
is as thin as a dime. 
Engineered to be as thin with 
all of your normal items, as your old wallet 
is empty. Made of high-tech, durable, water 
repellent fabric that seems much like paper. 
Clothes fit properly. Can reduce back pain. 
You'll look and feel better. 
No animal products used. 5 colors. $14.95 
ALLETT® Billfolds 1-800-642-2226 


WEATHER STATION 


Easy-Install 
Wireless Stations 


Installation made easy! Davis’ wire- | 

less Weather Monitor П? and 
Weather Wizard ШЕ? stations 
use SensorLink™ to transmit 
data to a display console up 
to 400° away! Each station 
comes completely pre- 
assembled and includes sen- 

sors, a radiation shield, a weath- | 

| er-tight shelter, and a display con- 

| sole with receiver. And no wires! 


Davis Wireless Weather 
Stations Feature 
Inside and Outside 
‘Temperature, Wind Speed 
and Direction, Barometric Pressure 
and ‘Trend, Wind Chill, Dew Point, Daily and 
Yearly Rainfall, Inside and Outside Humidity, 
Time and Date, Highs and Lows, Alarms. 


For o FREE cotalog, call 


1-800-678-3669 | 


One-year warranty е 30-day money-back guarantee 


| = ч 
| Davis Instruments 3465 Diablo Ave , Hayward, СА 84545-2778 


(S10) 732-9229 a FAX 15101 732-0188 сире манын eom a wwe daviamel. com e 


C-Tec Communications 


CABLE ЛИ 


Descramblers 
1-Year Warranty 


30 day money 
back guaran 


Quantity Discount 
Dealers Welcome 


4.800.463.0880 


e CONVERTERS @ FILTERS e VIDEO STABILIZERS 


Always keep a shovel, 
rake and water nearby 
when burning debris. 


REMEMBER, ONLY YOU CAN 
PREVENT FOREST FIRES. 


Please use your 
Zip Code 
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TE SWEET SMELL OF SUCCESS А 


PUNCH PUNCH 


Punch Punch is its own best advertisement, 6'/:" x 44 ring 
of perfection. Full-bodied but not harsh with Natural 
wrapper, it’s preferred by those uncompromising 

leaders who strive for excellence. Handcrafted 

for those same people who insist on fine 

watches, fine wine, fine cars and 

above all, fine cigars. 


MY INTRODUCTORY OFFER 
TO NEW CUSTOMERS 

9 Punch Punch cigars 
for $15.00; Regular pe с. 


РО. Box 31274 • Tampa, FL 33633-0537 • Dept. T927 
Send me 9 Natural wrapper, Punch Punch cigars (М06444) For $15.00 + $3.95 shipping. 
(Florida residents add 6% sales tax + appropriate county tax). ONE ORDER PER CUSTOMER 


My Name 


My Street Address 


"THOMPSON 


= $18. 95 Enclosed. Charge (о! ту ü VISA J MasterCard 12 AmExpress 2] Discover 
|, Ta‘. | 
SCO IN С = Signed 


UE € Credit Card No. (Print All Digits) Exp. Date 
America's Oldest Mail Order OFFER EXPIRES 1/31/99 « OFFER МОТ AVAILABLE TO MINORS + OFFER GOOD ONLY IN THE USA 


© 1995, Thompson & Co., Inc. 


‘continued from pg. 111 


SECURITY/SURVEILLANCE 


urveillance/ Counter Spy/ Recording’ Security. 
te have everything. Complete Catalog On-Line 
ww.spymart.com (770)-591-7794 


. STAMP COLLECTING 


20 Breathtaking Stamps. $1.00. Plus fantastic 
5provals!! NeoTrends, SK98, Box 982F, To- 
into, Canada M4 Y 2N9. 


REE LIST, MAIL-BIDS, DISCOUNT STAMPS, 
ACKETS. IVA, BOX 197-B, HANFORD, CA | 
3232 


anny Stamp Approvals, Regardless Catalog. | 
oster 18289 Bunny Drive, Jamul, CA 91935. 


TOOLS & MACHINERY | 


| - 
no 


Tile | ше, a Malik و‎ 


a А %-Р% 
Wek 


BLUE-KIDGE x. 


аа DOLS, INC, 


Hurricane, WV 25526 
www.bluerid emachinery. com 
800-872-6540 


' Metal Cutting Lathe $141.25. Taig, 12419 
ightingale Lane, Chandler, AZ 85249. 


WIRELESS TV 


LATHES =! 
Mills е Metals eBooks X --4 
а Precision Instruments 


e Steam Engine Kits 
937-322-502 


iP nui ы-ы” а Pa بھی کے‎ gms gm 
Campbell Tools Company 
2100-P Selma Rd., Springfield, ОН 45505 

www.campbelltools.com 


TOOLS & MACHINERY | 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- | 
RECT. Guaranteed. Catalog $2.00 (refundable). | 


Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


WWW.POWERBENDER.COM Affordable 
bender: Steel Bars, Ornamental Iron, Tubes, 
Go-Karts. Free Brochure 915-772-7177. 


UNUSUAL ITEMS 


40 CALIBER BLOWGUNS AND АССЕ55О- 
RIES. SEND $1.50 CHECK OR MONEY OR- 
DER FOR CATALOG TO: JK ENTERPRISES 
18837 DURAND AVE, UNION GROVE, WI. 


| 59182. 


WATER PURIFICATION 


Electronic Softening & Descaling, uses no 


| chemicals, installs without plumbing work, 


moneyback quaranteed performance, $399.95 + 


| shipping. EcoSoft Engineering 1-800-275-7070 


EX Home — Makes 
ГС 


| R ! FREE Waterwise Catalog 


| 1.800.874.9028 Fax 352.707.8123 
http: //www.waterwise.com 


eremo ود‎ eom rs тен 


Quality Microwave TV Systems 
WIRELESS CABLE - IFTS - MMDS 
S ATW - INTERNATIONAL - DIGITAL 
Amplifiers = X Books • Components 
н M 
fed ا ي‎ send $1 


| PHILLIPS- TECH ELECTRONICS 
| Р.О. Bax 13074» Scottsdale, AZ 85267 
CATALOG/INFO: 602-947- 7700 
: _ | ORDEH LINE: BOO-BB8O-MNMDS 
| EN FAX LINE: 602-947-7799 
"m im eria 242 WEBSITE: www.phillips-tech.com 
| ват Warranty E-MAIL: —product& phillips-tech.com 
FREE SHIPPING Мова = MAC = Armes = Disc * CO's * Quantity Pricing 


Cigar Company. Est. 1915 


1-800-641-4913 Dept.-T927 Fax: 813-882-4605 


Learn more about how 
(0 reach over 
6 million readers! 


Call 
Vincent White 
0! қ. Lopez 
di 


or fax to 


'QUPULAR HCIENCE DIRECT 


| To advertise in Popular Science Direct call Vincent White at 1-800-445-2714 today. 


M converters. DESCRAMBLERS 


SAW MILL 3795. Monolithic Dome 
е A super-strong, insulated, steel- 

| reinforced concrete building 

FREE INFO | тмвевуеткен and 

disaster ressant. Used for 


Norwood Inc. Шалға ки Раца 


90 Сит ‘ight Dr offices, stadiums, storages, Vota bl d а Men тту бота! 


... ) - ЖЕТЕ. shins, and mare. Buit 

x* Friendly Service. Unit 3 rac oie gm 
" IKA 7 PA ез NY 14221 Аа а toe, ра for FREE brochure OF i croco 
| m ELECTRONICS „3м TENES Т шш? TO reat he More" | send $19.95 (95 shh) for 7180200 
| | x- 13 Month Warranty. 1-800-661-7746 Bar, int 80 minute info video, 0 80: 479 
E | 321 T C7 а: Ürnuha. NE 68143 Dome rs tomorrow's build- aly, TX 766 
Ext. 101 in avaiable lada ү. WW One ІНІ) TIE. cp 


E | www.tkaelectronics.com 

| eee 
| FOR A FREE CATALOG OR INFORMATION, CALL TODAY. 

Free Brochures 


Д 1-300-729-1776 || 


CABLE TV CONVERTERS! ГТ mE. mm Ее 
e Save 1005» Free Catalog * Spiral, Straight, and Пт” 

igli inm. iir ; | ! curved Stairs an 

e Quality Equipment Shipped in 24 hrs. s ALL Sizes & Style 

е Years of Complete Customer Satisfaction • Steel, Wood, Aluminum ш 


| s | Custom & Stock Kits 
: Call for free catalog Free Brochures & W Chia 
| Factory Assistance К уз ie сте 
L&L ELECTRONICS БЕЕН? [ың EERE 
1(800) 542-9425 Б Шис) тысы 
| ) 5 ік 5 NE Ыт a re 


Build itYoursel 


GGE R Backhoe * Free 
Di E Brochure E 
Plans for models 5-9 ft digging depth Д N 
Starting at $1000 to build 

No machining Car Towable 

3-pt hitch plans too 

Kits available 


EE. Р 
PERURENA 


Al [ | 

c m | tali y Fj |g 

ДУ”... ANY SIZE — о Бра) 

STEEL * ALUMINUM = WOOD РЕ = 1 
BRASS • ب کے یحی فار‎ 


Perfarmamer | 
Ариг and Beyond 


Your Expectations! 


“Purchaser must agree to comply with any state & federal laws regarding private ownership of cable tv equipment 


Ты. HETA] 637-2800 = Fax |818) 637-7938 + Ordera- ШЫҚ) 8374467 + i А 
E-Mait tionhelicopter com area | 
* No Time Warner/Paragon areas 


кеі È еи 
Web Site: тір: арағы revolutionbelicopier com 


"WHOLESALE DEALER PROGRAM RESET ORY 2% 
*FREE CABLE SURVIVAL KIT | 
*ALL MAJOR BRANDS . 


COPY RENTAL TAPES WITH OUR | “FULL TECH SUPPORT 
VIDEO STABILIZERS | 


| iis SAVE $100'S - 
HERE & EVEN $1000'$ on premium 
CABLE TV EQUIPMENT. 


FREE вазда TV EH 


PER SOLUTIONS FOR THE | 
É BACE- YARD SHOP 


| * 100% Useable Space 
1“ 20 Year Mill-Bocked Guarantee 


| * EASY Do-it-Yourself Construction 


— CALL TODAY! 


STeetmasten. 800-888-4 


FREE 16 PAGE COLOR CATALOGUE 


*Special Dealer Prices! » Compare our Low 
Retail Prices! #Guaranteed Prices + Warranties! | 2 , 
| Orders shipped immediately! C.O.D. Crazy Dan's Price War 

_ t ] |^ . 
пеуғат. amg High- есп ا ادد‎ ee ا‎ ABSOLUTELY THE LOWEST PRICES Ё 


Sorry no N.J. sales. Dealers Wanted. 


ForeFront offers the fastest and easiest way to * Boost Your Income — 
90 DAY MONEY-BACK 
2 YEAR WARRANTY 
м ALL МАТОВ BRANDS 


prepare you for a career in the ever expanding ° E SN UM Competence 


Information Technology (IT) industry. * Study at Your Own Pace 


A+ Self-Study Course™ Get all the information you need to get 
A+ Certified and excel in today's PC Repair Marketplace. 


o 


reo 


Ag | | 
5! СМЕ Self-Study Course" Fast, effective and convenient training y, ens 
Р for anyone whishing to become a Certified Novell Engineer. | A $898.00 | 
* MCSE MCSE Self-Study Course" Proven study format ensures that | VIDEO § STABLIZERS $69.00 | 
you'll be fully prepared to pass all 6 MCSE exams. | | 
Call for FREE Course aio ДИМ ! д1 — 
SS = м T . FOREFRONT SAVE 10005 | f Nobody Beats Dan the Cableman 
Fe) ES (813) 724-8994 « FAX (81 3) 726-6922 25400 U.S. Hwy. 19 N.. £285 MEGA ELECTRONICS] HITECH ELECTRONICS р 


Clearwater, FL 33763 PSM 
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10-5 EST MONDAY-FRIDAY, SAT 11-4 


| LU ————X T n . ES 3 


«GARAGES 
WORKSHOPS ORDER Now ғов SUMMER нін 


. AND о SAVE UP TO 45% 
а em n 27x48-Vawe $12,760 


NOW ONLY 56, 539 


d РСК. INC. FRAMES, САІМ SHEETING, 
HARDWARE, TRIM, & COMPLETE 
_ASSEMBLY PLANS. 


: TEST г 


МҮЕ 
ELECTRONICS 


PIONEER STEEL 


Call for a 
FREE 


Drives Like a tum 


ey: 
ee ^ | Easy to Pedal Ee 
"ACTORY - DIRECT WHOLESALE PRICES м 527 
reet Legal К ' 
1-800-668-5111 ext. 1508 qe rat. 
Free Literature 


! -TAARE F \ 1-615-822-2737 Ext. 5796 
39'x60'x12' $7332 RHOADES CAR — www 4wc.com/?5796 


PRICES! 


FACTORY 
DIRECT! 


DESCRAMBLERS 


Best 

Buys 
Service 
Warranty 


| 800-835-2330 


CABLE DESCRAMBLERS- SUPER SALE! 
Bargain Headquarters. GUARANTEED LOW- 
EST PRICES! 90 Day Money-Back Guarantee/ 
2 Year Warranty. NOBODY BEATS CLARK 
CABLE 1-888-557-2978 


| 
2 


MAT > E dent 
2 | ANY ADVERTISED. >: 
! OR WHOLESALE PRICE! 

SAVE 555 - DON'T. RENT 


222 G FE AMELERS xor CALL FOR FREE CATALOG! 
CONVERTERS • ACCESSORIES қ RISK FREE 


30 DAY MONEY BACK 
GUARANTEE 
1YR. PARTS & LABOR 
Call AA Еесгто«гсг Today! 


800-258-9512 


http:// www.AAElectronics.com 


HE RIT AGE BU ILDING SYS ТІ Е MS 
800-643- зола 


INTELESTAR 


WIRELESS DRIVEWAY ALARM 
2 А bell rings іп your 
house anytime some- 
one walks or drives 
into your place. 
zi - Free Literature - 
: DAKOTA ALERT, INC. | 
Box 130, ELK POINT, SD 57025 | 
605-356-2772 | 


|» 30 DAY MONEY BACK 
* 1 YR. WRNTY. Pp, 
|. GREAT PRICES “б 


* FRIENDLY SERVICE 990 


|" DEALERS WELCOME 
| * QTY. DISCOUNTS 


888-31 6-8] 22 


- Jam's All З Radar Frequencies 
& Both Laser Guns 

- Undetectable 

- 30 Day Money Back 

- 36 Month Factory Warranty 

- 1 Year Ticket Rebate 


• Descramblers Coy, | | 
2. Or 
| e Converters с, Le 
e Video Clarifiers lo, 


(removes copy protection) 


HONEST PRICES 
NEWEST DIGITAL 
EQUIPMENT 


s 


CARS FOR $100! Trucks, boats, ATVs, RVs, 
furniture, electronics, computers, etc by FBI, 
IRS, DEA. Available your area now. Call 
1-800-430-1304 Ext. 5-20025 


No Florida Sales 


Wholesale Prices 


Factory Parts 
1-800-531-2756 


| HONDA -800-531- 
ДЕШЕ 1-800-229-1001 | 


www.magauto.com 7:30 AM. - 7:0 PM. EST. | 
ic} Guaranteed Competitive Pricing 


CABLE TV 
CONVERTERS 


& EQUIPMENT 


Lowest Prices 


CARS FOR $100! Trucks, boats, ATVs, RVs, 
furniture, electronics, computers, etc by FBI, 
IRS, DEA. Available your area now. Call 
1-800-430-1304 Ext. $-20025 


1-800-839-4678 | 
www.cableondemand.com 


J 30 Day Money 
Back Guarantee 

ЖІ Year Warranty 

Ж Dealer Pricing 


800-582-0989 
Two-Piece Combo $99 


: (Minimum quantity: 10 bot) 
TRICITY Vino M - F fam - 7pm (ЕП) SAT 10am - fom 


E 


Let us paint you in the right direction ..: Unb 
е 


CABLE TV 


DESCRAMBLERS 
CONVERTERS - FILTERS 


VIDEO STABILIZERS 


[TTT3 30 Day Trial rror 
12133 Product Catalog P Technolog 
133 1 Year Warranty 


mes АШ 888- 0542976 


U NOVEMBER 1998 


at, 
PRICES) Si 


Alternator/Generator Rebuilding Book. НН | 
| Technologies, Box 26024, 


Las Vegas, NV 
89126. www.hhtechnologies.com 


AMSOIL Synthetic Lubricants and Filtration 
Products. Buy Direct. Free Catalog. 


804-530-1400. email luberdj & erols.com 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 
63334-9350. 


SEIZED CARS from $175. Porsches, Cadillacs, 
Chevys, BMW's, Corvettes. Also Jeeps, 4WD's. 
Your Area. Toll Free 1-800-218-9000 Ext. 
A-6586 for current listings. 


| SEIZED CARS from $175. Porsches, Cadillacs, 


Chevys, BMW's, Corvettes. Also Jeeps, 4WD's. 
Your Area. Toll Free 1-800-218-9000 Ext. 
A-6586 for current listings. 
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ALTERNATE ENERGY 


SAVERS 


BUILD SUN, WIND, WATER POWERED AP- 
PLIANCES! 30 Plans. Details. 53.00. 
MCOAA, 3203 Bordero, 1000 Oaks, CA 
91362 

FREE ENERGY! Fuel-Less Motors and Gener- 
ators! H&A, R2EPS Bowling Green, МО 
63334-9350. 


FUELLESS VEHICLES, Free Electricity, more! 
Newsletter $5.00. ISAT, Box 249-PA, Naselle, 
WASH. 98638. 


NEW FREE ENERGY! Fuel-Less 350hp En- 
gines. Creative Sciences Box 557 New Albany, 
IN 47151 


FREE HEAT from WASTE OIL 
Smoke and 5001 free. Very inexpensive. Tested by EPA in 
Alaska. Used worldwide. Heat shops and other buildings 

тәг Forge, foundry, and other uses 
$3.00 for detailed 
information & order blank for 
plans for burner, heater unii, 
and foundry furnace. 
үзер. FETS em rU Deeper пот 

Waste Oil Plans, Dept P 

Box 1148, Fort Benton, 

MT 59442 


| Send 


140,000 BTU 


AUDIO/VIDEO EQUIPMENT 


LOUDSPEAKER REPAIR? 
Speakers, 1-888-FOAMROT for free info. (Toll 
free- 24 hours.) 


Cal Simply 


m SPEAKERPARTS = 


П. Standard and Det 
PIEVWWECIA ^A D KITS 

| Worldwide Speaker Repair since 1979 
SATEN НЕ мо Li ARANT FED 
ali with eaker Problems 
ae dari dit UM рты, ALDO 

Macazive and THE Wall STREET JOURNAL- 


7 | 1-800-251-3626 


ОҚ 3047 Weal Henrielta Ваза» Rochester, HY 14523 


REPAIR FOAM ROT | 
YOURSELF! | 


* Save 355 опта! kit! i 
* Kits to fit any speaker—Advent AR. 1 
А: 


JBL, Bose, Infin.. EV, etc. | mr 
І ма эс d 


* Surrounds, adhesive & instr. 
AUDIO TECHNOLOGIES 


* All major cards—no CODs 
* Call wimake 8 modal for best price 
+ Phone 24 hrs. 828-697-9001 

or Toll Free 800-747-3692 


Bor 1088 к NC 2873 


AVIATION 


Powered Parachuting Newsletter, Lots of 
information, huge classified section. $20.00 
annual subscription. 1-800-457-4310. 


Propellers. Hovercraft Plans. Airboats, Airdrives, 
Engines. Catalog $5.00.Arrowprop, 610P, 
Meeker, OK 74855 


Free with mew 
membership in the 


direct 


Lists all "otorcraft 1 


kits and pare in 


| t 
ر‎ Oa 


[ETT LC al 
S3/year n u.s S46 in Canada-S44 Elsewhere 


7, ІШІ. EI 


г thentüc Hothewood lim pror 
Launcher! Limited authorized 
Ihe public! Launcher Inch yep ; есі 
тесік ерінен ЖАНЫ PSI f loh 
sued 5 Machi special енесі 
rockets. range el BOO H 2&0) ж 
Must be 21+ to order. 
Sor ! асре or толеу order tor S169 + So 1s hi overseas 
5 mes incluse saktas tax (М) cen money | 
Guarantee "visit Hollywood Film Props. the specal cHe 
прапу at http. members xoom com. FimProps 


* Warning May increase adrenaline levels" û à 


Maus бїз ев. payable lo 
| Fam 


M тке Holywood Blu | i1 1060 


Homebuilt di cau 2 for | 2 


m AVIATION | 


38" Remote Сопіт Flying Saucer! 
fay Sore ahd ур easy урну Ya io ao al alae 5 5 Us B7 
Order from: 1208 Coy Avenue, ит ine. 
SK, Cà Canada S7M-0H1 
7 


BUILD THIS AMAZING JET, 
ІМ YOUR HOME SHOP! | 

Jet power for: 1-PERSON HELE TH 

COPTERS * ы RPLANES * JET PACKS 


Order J "Windspire 
PO Box 145 - Dept S e 
Long Green, MD 21092 -- 


credit Card t OE jers: 


1-41 0-692-0810 “= 
Д windspire.com == 


a he 
Kestrel 


Supe Os), hows 
=e aig sal fake МЇ * С mares one 


1 li EF EE tes опе 
T 24. hr Urade rline: s» 


1-410-592-0333 
WW, Mismz. cóm/helio i. 
VORTECH, inc. = 


Si 1 AND Kestrel Plans: | 

Only 324. 95 tor both! 

Add 54 mas rwr del 57) 
| FRE BONUS: ag Ap hall Сага 


rine | only: 510) p 
PO Box 511-4 - Fo 


BEER/WINEMAKING 


Beermakers, Winemakers free catalog. Begin- 
ner kits- great prices. U-BREW, 1207 Hwy 17 


South, North Myrtle Beach, SC 29582. 


1-800-845-4441 


FREE CATALOG. Brew Quality Beer Yourself 
Easily. Call WindRiver Brewing: 1-800-266-4677 
Anytime. 


WINEMAKERS - BEERMAKERS. Free Illus- 
trated Catalog. Since 1967. 1-800-841-7404. 
KRAUS, Box 7850-N, Independence, MO 


| 64054. 


BETTER HEALTH 


Premium ‘HVAC COLLOIDAL SILVER’ 
10-12PPM, 100% Bio-available, 160z, $20.00 
Delivered. CS-PRO, 888-710-2773 
www.csprosystems.com 


Waterwise Purifiers... 
FREE Purity 
1-800-874-9028. 
www.waterwise.com 


BOATS & EQUIPMENT 


BOAT KITS -- PLANS -- PATTERNS -- SUP- 
PLIES -- All Boat Types, Sizes. HUGE CATA- 
LOG -- $5.00. CLARKCRAFT, 16-7 Aqualane, 
Tonawanda, МҮ 14150. (716)873-2640 
WWW. clarkcraft. com 


Homemade distilled. 
Guaranteed Report. 
Fax (352)787-8123. 


BOAT PLANS- PATTEHNS- KITS- 176 page 
CATALOG- $5.00. GLEN-L, Box 1804/PS8, 
9152 Rosecrans, Bellflower, CA 90707-1804. 
562-630-6258. www.Glen-L.com 


BUSINESS OPPORTUNITIES 


$10,000 MONTHLY IN YOUR HOME!.. EASY 
AND  HEALTHY!. UNIVERSAL-PS BOX 
341025 BROOKLYN МҮ 11234 http 
WWW. upimlm. com 


$1,000 WEEKLY STUFFING ENVELOPES AT 
HOME. Receive $2,000 for every 1,000 en- 
velopes. FREE stamps. FREE envelopes. FREE 
supplies. FREE details. Write Colossal, Box 
040215-PS, Brooklyn, NY 11204. 


| $1,500/ THOUSAND Immediately. Stuffing En- 


velopes. Free Supplies. Send 5.А.5.Е.: J.H. 


| Enterprises, Dept. PS9, 114-1027 Davie Street, 


Vancouver, B.C. V6E 4L2. 


$2000 weekly stuffing 1000 envelopes. RUSH 
S.A.5.E. ELOX-PS РОВ 182243, Shelby 
Township, MI 48318-2243. 


BUSINESS OPPORTUNITIES 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-PSB8, 
SW 5th Street, Grants Pass, ОН 97526. 


| $2100.00 Weekly using Home Answering 


Machine/ Voice Mail. Work own Hours. 
800-761-1097 Recorded Details. 


$400 WEEKLY Assembling Products from 
home. For free information send SASE: HOME 
ASSEMBLY-PS Box 216, New Britain, CT 
06050-0216. 


Amazing Opportunity! Promote next health- 
wave. Clinically proven, multi-patented im- 
munological health product. 1-800-226-5946. 


Are you earning what you're worth? serious 
income part-time project. Recording 
800-353-3312 


FAMOUS MAILORDER MILLIONAIRE reveals 
money-making secrets! Free exciting cassette. 
Melvyn Powers, 12015 Sherman Rd., North 
Hollywood, СА 91605. 

http://www.mpowers.com 


GET PAID $268.200 ROLL TAKING EASY 
SNAPSHOTS! FILM SUPPLIED. PHOTOTEK, 
BOX 3706-Р5, IDYLLWILD, СА 92549. 
909-659-9757 http://www.phototek.net 


Home based free enterprise! $1500 NoT MLM! 


Proven $100,000+ IMMEDIATE INCOME.24hr 
Recording: 1-800-417-6360 ext.2588 


REPAIR CRACKED WINDSHIELDS 
Earn $90,000 Yearly Repairing | 


-not replacing- 


Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
http://www.the-glass-mechanix.com 
4555 NW 103rd Ave. * Ft. Lauderdale, FL 33351 


HUGE PROFIT, QUICK CASH FLOW No risk, 
home based business cleaning printers. For free 
information write to: Cougar Publishing, P.O.B. 
2313 Stn M Calgary, Alberta, Canada T2P 2M6. 


HUNDREDS OF MONEY-MAKING OPPORTU- 
NITIES! Receive FREE issue! Sapre Time Mag- 
azine, 5810 W.Oklahoma, Dept.PS1198, Mil- 
waukee, WI 53219 (414)543-8110 


EARN $60,000 YEARLY 


Repairing (not replacin ng) stone dam- 
| aged windshields an 


! plate glass. 
i| Learn how a 3 minute repair can earn 
i| you $1200/week! 

i CALL NOW! 1-800-695-6224 
|| FREE REPORT! www.glassfix.com 

| NVS/OPTIKLEER, LYNN, MASS. 01904 | 


лл лл лл л ll 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, 20234 SE 100th St., Sawyer, KS 67134 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, 20234 SE 100th St., Sawyer, KS 67134 


MONEY MAKING MACHINE. Curbmate ma- 
chine installs beautiful concrete lawn edging. 
Amazing profits. 801-262-7509, 


PIANO TUNING PAYS. Leam with American 
Tuning School Ноте Study Course. 
800-497-9793. 


Reclaim "Scrap Gold" From Old Computers/ 
Jewelry. Free Information, (603)645-4776. 
www.tiac.net/users/quiksand/goldtek.htm 


| RECORD VIDEOTAPES AT HOME! Easy 


$1800.00 Weekly Income! Free Startup In- 
formation Kit! (205)663-9888 ^ CMSVIDEO, 


Dept. 152, 210 Lorna Square. Birmingham, AL | 


35216-5439 


Shoot Photos. Make $319.92/roll. Film Supplied- 
.Photocorp 2095 Exeter Suite 80-PS German- 
town, TM 38138. 


| ting, Box 750-B, Cape Coral, FL 33910 


TURNKEY ADULT WEBSITES only $495 | 
900% NUMBERS just $99 each. Free brochurs 
Call 1-888-850-6113 

www.saturncommunications.com 


—-4 


WANT MORE MONEY? Visit our website а 
www.moneymakingopps.com. 


ZERO COST Loaded Computer + income 
referral ^ program no catch. 240 
1-888-758-2983. 


— жы. 


BUY ІТ WHOLESALE 


39,457 Products, Factory Direct... TAIWA 
HKONG, MEXICO! Save 500-900%... Echd 
Box 739-0108, Shalimar, FL 32578-0738. 


FACTORY DIRECT: 1000's Producst. ASIF 
PHILIPPINES, MEXICO. Save to 900%....Cu 


CABLE TV DESCRAMBLERS | 
CALL FOR QUANTITY PRICING | 
ORGINAL JERROLD CFT'S - $229 EACH 
ORIGINAL ZENITH 1600'S - $185 EACH 
BOSS'S Ii, Ш, IV, 5 - $175 €RCH 
TWO PIECE STEALTH COMBOS - $129 EACH 
TWO PIECE PIONEERS - $139 EACH 


| 1 YEAR WARRANTY 
WILL BEAT ANY PRICE 1-800-231-2117 


CABLE EQUIPMENT 


125 Channel Universal Descrambler, Works О! 
all Systems. We Carry All Makes And Models. 3 


Day Free Trial. Open 7 Days A Week. Same Da 
Shipping. Dealers Wanted. қ 


1-800-948-2891. - 


А1 Cable Boxes,  Descramblers, Retai 
Wholesales, Dealer Welcome Web Site г 
www.fbnelectronics.com 1-800-225-9756 


RET/DAM 
$70.00/ 10LOT 

* 30 Day Trial * 1 Year Warranty* | 

(314) 569-4027 | 

WORKS ON ALL JERROLD SYSTEMS | | 

email: cbi@fastlynx.com 


Activation Unit Sale!!! Jerrold & Pioneer autc 
multimode test cubes. Dealers Welcome 
1-888-388-CUBE 


ACTIVATORS: RFT- DAM, RFT- NOMAD. THh 
ULTIMATE AND CLEANEST EXTERNALS о 
ТНЕ МАНКЕТ. 1-800-627-2339 

ALL CABLE TV CONVERTERS/ — 


RIES. LOWEST PRICES! 30 DAY TRIAL 
CALL 1-800-538-CABLE. 


DESCRAMBLER KIT 


$14.95 


WHY PAY HUNDREDS MORE? | 
1-800-752-1389 
(24 HOURS) 


r ы Қы‏ نی س 


“нн” лаг 


fb 


4 
ALL CHIPS 59.00 -$18.00. NOW JERROLL 
4WIRES. QUANTITY DISCOUNTS. NO MINI, 
MUM. 1-800-760-0555. 


سے 


| BARGAIN DESCRAMBLERS! 30 DAY RISK 


FREE, UNCONDITIONAL MONEYBAC™ 
GUARANTEE. CALL NOW! COVERT ELEC 
TRONICS 1-800-431-5014. 


NOVEMBER 1998 Mauna. 


ALL EQUIPMENT IS NEW AND 
GUARANTEED. BUY DIRECT FROM 
THE WHOLESALERS!!! 


-CALL CRAZY LIZ'S ELECTRONIC WAREHOUSE- 


TT:DEALERS:ARE YOU А CURRENT 
EALER OR JUST GETTING STARTED ? 
LIMINATE THE MIDDLE MAN AND BUY 
ACTORY DIRECT. WE CARRY THE 
RIGINAL COMPUTERS, ADD ONS, RFT'S 
ТС. BUY DIRECT AND SAVE ! NO MORE 
ELAYED SHIPMENTS. CALL FUTURE 
LECTRONICS. 1-888-316-8122. 


Cable Descramblers/ Converters, Video 
Clarifiers, Absolutely Lowest Prices. C.O.D. 
Only. 1-800-215-9412 
www.cableondemand.com | 


CABLE EQUPMENT Major Brands Lowest 
Prices Same day shipping. (Espanol) ALL TV 
1-800-510-1924 


CABLE T.V. 


CONVERTERS & EQUIPMENT 
LATEST TECHNOLOGIES AVAILABLE 


EST KEPT  SECRET- INCREDIBLE 
inolesale Prices on Descramblers/ test-aids/ 
lips. www.hi-techdepot.com 1-800-889-5139. 


© | DIAGNOSTIC TEST CHIPS 
Lowest Prices *Superior Products 
‘Complete Line of Electronic Comp 
Latest Programs Guar. _ 
zall Today and Save! — - 
Ге!:(800)861 -4969 


•30 Оау money Back Guarantee 


е Same Day Shipment 
CALL: 
2 True Value Engineering 
ج‎ 1-888 Sede 7712 
EWILDERED ABOUT DESCRAMBLERS? 
all For Your Options. Same Day Shipping. M-F 


faa = 


| CABLE DESCRAMBLERS/ CONVERTERS, 
VIDEO CLARIFIERS. WE BEAT EVERYONE'S 
PRICES GUARANTEED AND OVERNITE DE- 
LIVERY AVAILABLE. SAVE MONEY CALL 
1-800-839-4678. POWER CABLE COMPANY. 


mm сор | 


Врт Sat. Electronics 


888-221-8365. 


UY IT WHOLESALE & SAVE BIGSS$ 
RIGINAL RFT-DAM & RFT-PLUS NEW 
UTOMODE RFT-PLUS WORKS!! BEST 
UALITY- NO CHEAP CLONES 888-387-1248 
ww.adealdu.com 


[ABLE DESCRAMBLERS, TURN ОМ 
HIPS” Money back guarantee, 1 year war- 
nty. JCB Electronics 1-800-579-3285. 


ABLE DESCRAMBLERS. All Models. 30 days 
oney back. Lowest Prices. 1-800-226-4003 
tt. 400 

TTPJWWW.BOX4U.COM 


12-5pm. Global 


BLERS. WHY RENT? CALL BASIC ELECTRI- 
CAL SUPPLY. 1-800-577-8775 


CABLE TV CONVERTERS/ DESCRAMBLERS 
NEW "EXPLORER" MULTI SYSTEM 181 
CHANNEL DON'T PAY RETAIL BUY FROM 
THE WHOLESALER. DEALER DISCOUNTS 
FOR SINGLE LOT PURCHASES  RE- 
PLACEMENTS FOR MOST MAJOR BRANDS 
30 DAY MONEY BACK GUARANTEE. NO FL. 
SALES KIMTRONICS 1-800-800-0766. 


CABLE TV, DESCRAMBLERS, CONVERT- 
ERS. QUANTITY DISCOUNTS, LOW, LOW 
PRICES. 30 DAY MONEY BACK G GUARAN- 
TEED. CALL NOW 1-088-898-3284. SKYLAB 
SALES, INC. 


CABLE TV EQUIPMENT & ACCESSORIES 
Wholesalers Welcome! 30 Day Moneyback 
Guarantee! Free Catalog! PROFORMANCE 
ELECTRONICS, INC. 1-800-815-1512. 


CABLE TV* SPECIAL DEALERS PRICES* 
EQUIPMENT AND TEST CHIPS* BEST SER- 
VICE (800)660-4180 


DEALERS ONLY. CONVERTERS AND 
EQUIPMENT. LOWEST PRICES AVAILABLE. 
954-816-0178. 


ABLE DESCRAMBLERS, including activators 
т all Jerrold DP5-CFT 22XX's and 8Р 8, AUTO 
ULTIMODE Fiberoptics. Also Zenith Scientific 
lanta and Pioneer. Se Habla En Espanol. Call 
888-684-9277. 


ABLE DESCRAMBLERS. MAJOR BRANDS. T 1 Т rai 
WEST PRICES AROUND! PRECISION 
ECTRONICS, HOUSTON TX 


888-691-4610 ANYTIME | 


opular 
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827-1115 


00 
WWW.sestv.com _ 


| -Accessories! Free Discount Buyers Guide. 


CABLE T.V. CONVERTERS AND DESCRAM- 


| members.aol.com/engware 


WORLD WIDE WEB 


ARE YOU BEING INVESTIGATED? CREDIT 
REPORTS, CRIMINAL RECORDS, ASSET 
SEARCH @ WWW.CENTRALTEX.NET 


Satellite Internet! 400 kps. www.ultimate- 
| internet.com or www.invents.net Inventive Solu- 
tions, PO Box 8, Stratford, NY 13470 
1-888-346-4925 


CABLE EQUIPMENT 


CABLE Т.М. TEST CHIPS. JERROLD, РІО- 
NEER, TOCOM, SCIENTIFIC ATLANTA, ZE- 
NITH, EXTERNAL ACTIVATORS. QUANTITY 
DISCOUNTS. MONDS TECH: 800-369-9018 


DEALERS-CONVERTERS DESCRAMBLERS 
BOSS 4 $160.00 IN 10 LOTS. ALL PRODUCTS 
NEW AND GUARANTEED. FEDEX DELIVERY | 
C.O.D. OTHER PRODUCTS AT SIMILAR SAV- 


INGS. 1-800-801-8560. CABLE-2000 WEB AID! Lost in Cyberspace? Confused about 


the Internet? GET HELP NOW! 1-900-740-1113 
ext. 6033 $2.99 per minute Must be 18. Serv-U 


DESCRAMBLERS, CONVERTERS, ACTIVA- (619)-645-8434, 


TORS, TEST MODULES, RFT'S FTG'S, BUL- | 
LET SNOOPERS (I.D. BUSTERS,) ALL OP- 
TIONS EXPLAINED, BEST PRICES, | 
SERVICE, TWO YEAR WARRANTY! FREE 
CATALOGUE 1-800-854-1674. 


CONTACT LENSES 


CONTACT LENSES. Absolute lowest prices on 
your contact lenses. Guaranteed. Call 1-800- 
CONTACTS. 


DO-IT-YOURSELF | 


AMAZING LASER POINTERS. BEST PRICES 
ANYWHERE. WE ACCEPT CREDIT CARDS. 
CALL NOW 800-978-9524 Ext.2662 


BUGGED? PHONE TAPPED? FREE Catalog 
of Counter-Surveillance Equipment tells you 
Fast! (800) 732-5000 


TELEPHONE LISTENING DEVICE | 
re W/12 HR. RECORDER 


EXTERNAL ACTIVATOR SALE!!! RFT 
D.A.M., 2200 D.A.M. OR PIO ACTIVATORS 
$85.00 EACH, 5 @ 75.00 EACH, 10 @ 70 
EACH. DEALERS WELCOME 1-800-449-9187 


FREE TV CABLE CATALOG. Revolutionary 
new products. Converters, Full Viewing 
boxes, Gold or Silver that do all boxes. Open 
7 days a week. 1-800-676-6342. 


SKYVISION! Your Satellite Home Entertain- 
ment Source. Best values: DBS and C/Ku- 
band equipment, including 4DTV. Most com- 


Automatically record all 
plete selection: Parts- Tools -Upgrades 


‘a incoming and outgoing calls! 
L $99.95-- 7.00 SH. 

= Telephone Listening Device 

$19.354 $2.00 sh.(separate! 


VERY POWERFUL FM TRANSMITTER 


Call 800-543-3025. International 218-739-5231 
www.skyvision.com 


Transmits t any FM radio up to ‘4 mi. Easy to 
assemble kit. Up to 3V (not incl) $29.95+$2 sh. 
For comprehensive 50 page catalog of Micro 


ғ 8122 VHF Transmitters, Surveillance & Counter- 
Surveillance and much more! Send $3.00 
Call 407-725-1000. COD's OK 


USI СОЕ: Е» 
РО. Box PS2052 Melbourne, FL 32902 


TECH SUPPORT ELECTRONICS Call Toll 
Free. 1-888-273-1349. Basic cable TV convert- 
ers, personal security equipment. Free catalog. 


TRI CITY VIDEO IS NOW SELLING 
CONVERTERS/ EQUIPMENT DIRECT AT 


Talk" 


WHOLESALE PRICES. 1-800-582-0989 


LASERS NEW SUPPLIES/ PARTS/ KITS & 
COMPLETE UNITS... FROM $10..FREE CATA- 
LOG. MEREDITH INSTRUMENTS 
(602)-934-9387 www.mi-lasers.com 


LISTEN TO CORDLESS PHONES, CELLU- 
LAR & More. Hand-held scanner receives all. 
$169.00+ S/H. 30 day trial 6 month warranty. 
MC/ VISA’) COD 1-800-324-8828 


UNUSUAL PUBLICATIONS! Strange stuff! 
Weird plans! FREE catalog 185+ amazing pub- 
lications! Electromart, Box 4-P, Carthage, TX 
| 75633-0004. 


CALLER ID 


CALLER-TV $49.95 Introductory Price Call- | 
er's name, number оп your TV 
WWW.CALLER-TV.COM, 520-544-4567 


CATALOGS 


| “ақы eur. a, 
ADVANCED SCIENCES S32 
*25th Century Technology Today” 


| AZ 


ii ` ELECTRONIC DEVICES 


1 Year Warrantee, Batteries Included ca 
LAPNES Most Versatile... „отум equiv 2000 fi.. E 
ГАРМ) Brightest - „Зот оошу 3000 ft... $59.95 
LAPN6SPT Laser Multi Pattern Generator. сене 3% .95 


LAPN6SS Mini Key Chain All Matai 
LAPN67 5mw | 670nm LOWEST COST... 


| Time Travel - Invisibility - Levitation - Mind 
Machines - Antigravity - Hidden Technology, 
Courses - - Hundreds of Products I! 
Huge Catalogue $4.00 
Р.О. Box 2917-P, Palm Springs, CA .92263 | 
Phone (760) 327-7355, Vs,Mc, Amex 


COMPUTERS/SOFTWARE 


NEW ENGINEERING TOOLS TO HELP WITH 


GREEM BEAM LASERS ARE HEREN 
LAPNGR+ 100 mw equiv @ 670nm 6000 ft 


Amazing Acoustical Aid Enhances | 


YOUR CALCULATIONS. ENGINEERING | | Normal teanna Н лу o 
SOFTWARE (301)-540-3605, http:// Either Ear. Many Many Uses! 


CYBEREAR Ready to use.........3519.95 


[f E ES AAA I 
TURBOEAR Personal amplifier for 
both ears with voice filter..........$19.95 


YEAR 2000 BUG DETECTOR 


«SE When you order this Special Report 


ORDERS ONLY 24 HRS 1 B00 221 1705 


FAX ORDER LINE 1 603 672 5406 
| TECH LINE 1 603 673 4730 9-12 EST 
We Accept Cash, MO, CHECK, MC, VISA. 
Overseas Customers Please Add 20% Shipping. 


INFORMATION UNLIMITED 


PO BOX 716 AMHERST NH USA 03031 


Bonus: diagnostic disi wil tell if 
your Windows inier rms rg | 
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DO-IT-YOURSELF - 


Cover It Now... 
Pay Later!” 


STRUCTURALLY ENGINEERED TO PROTECT 
Cars, Trucks, Boats RWS, Motorcycles, Pools, Hot 

Tubs, Docks, Airplanes, Mac finery | Great for і 
Workshops, Restoration, Paintboorhs, Sandblasting, й 
Camp. or Temp. Shelter Gon & industrial 
Contracts, Greenhouses & More 


Starting Price 


n ee" BF OFFERING 


19 


. Bolt Together Galvanized Steel Frame. Durable Cover & Zipper Door Covers last ta 20 years 
from S to &D'w. up to 30h, Any Length. 1005 of covers; Clear Top Panels, Bug Windows, etc 

. ice. Ram, High Winds, Sun, wir rew) y Snow 

. Assembly & Anchonng ОБА ЕН & EXPORTERS WANT 


SHIPPED TO YOUR DOOR 


COVERT A 


SURVEILLANCE HIDDEN CAMERAS 
NEM FROM MANUFACTURER-BEST PRICE ІМ THE MARKET 


Шо miniature hidden comem, in dome, smoke or 

motion detector . BAW or Color. Wide view angle, Low 

| light sensitivity + super sharp imoges, plus video output. 

| From 5159.00. Also 1/3" BW board Cameras wimic, only 
E. 5 1 579.99 USD. Wireless hidden camera, 5104 01 only 
р Ж e $249.00 USD. Plus $5.95 for S/H, Whole/Retall Welcome. 
"m COD, Check, Money Order or Visa/MC. 

BOLIDE INTERNATIONAL CORPORATION 

РН: (800) 355-0895 or (626) 575-8178 
9660 Flair Drive 4218, El Monte, CA 91731 
htip-/www.balideamazingnraducis.rom; 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 


PIERS | 


тыз 55 Т 
XEROX' 5008 


| $29.95 


High School At Home! 


it's easy SAVE OVER 75% | 

* Replacement fel 

INCORPORATED Order or intormation| 
EDUCATION & INSTRUCTION 
TION. Object oriented B.S. program. New 
AMERICAN INSTITUTE FOR COMPUTER SCI- 
lutely proven system. Verifiable $600+ daily. 
page catalog-- rush $2.00. Research, 11322 
www.reasearch-assistance.com 
Work/ Life Experience. Free Catalogue. 
XAJ 

Diploma, accreditation. 


Do it yourself REFILL IT [CANON' CO 
| iar ui (кемімен: 

en d СЕ ни) LASER PRINTERS 
КЫ - біресе 

uou ERT | ~ 

3132 Windsor Oy Фр (708) 0 

| Palos Hills, IL 50485 "m F AX (708) : 

ACCREDITED B.S AND M.S. IN COMPUTER 
SCIENCE THROUGH DISTANCE EDUCA- 
courses in Java, Networking, HTML, MIS. Free 
cat. 1-800-767-2427, http://www.aics.edu 
ENCES 

CASINO RESEARCH TEAM discovers abso- 
Literature: 1-800-341-5446 

College Reports. 19,278 papers available! 306- 
Idaho, #206KT, Los Angeles 90025. TOLL- 
FREE HOTLINE: 800-351-0222 or 
Columbia Southern University. Accredited/ 
Licensed Degree Programs BS/MS. Credit for 
1-800-977-8449 x780 Orange Beach, AL 36561 

ч бұ Send for free information on 
completing high school at home. 

Est. 1897 AMERICAN SCHOOL*, Dept. 174 
2200E.170th St, Lansing, IL60438 1.800.531.9268 


NAME SE MAPS RA NU Pee 
OY WEIL -___, 


Ext. 
227 
Fax: 203-931-4754 203-931-4777 


Wn cover--mc.corm T we 


EDUCATION & INSTRUCTION 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, Р.О, 
Box 701449, Department PS, Dallas, TX 75370. 


Ph.Ds $179.00, M.A.s $139.75, B.A.’s 


$99.75, FOR FREE INFORMATION. CALL | 


1-800-689-5102 
http://www.americancollege.com 


ELECTRONIC SUPPLIES 


& EQUIPMENT 


PESTS ARE GONE! Mice, rats, squirrels, and 
thousands report fleas, ants, spiders, roaches, 
flies, crickets GONE! Technological 
breakthrough 

www.bentleys.org 


EMBLEMS/ 


PATCHES/DECALS 
Space, military, cars, states. Catalog $3.00. 
Collector Trends, POB 361-P, Dayton, OH 
45409. 


EMPLOYMENT 


INFORMATION 


$329.84 Weekly Assembling Our Products At 
Home. Call Toll Free 1-800-333-3294 (Mes- 
sage). 


HELP WANTED 


$800 WEEKLY POTENTIAL PROCESSING 
GOVERNMENT REFUNDS AT HOME. NO EX- 
PERIENCE. 1-800-696-4779 EXT.558 


EARN MONEY. Reading books! $30,000 / yr 
income potential. Details. 1-800-513-4343 Ext. 
Y-20025. 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566, EXT. 8068. 


HOME TYPISTS, PC users needed. $45,000 
income potential. Call 1-800-513-4343, Ext. 
B-20025 


FINANCIAL. 


BILL CONSOLIDATION TOO EXPENSIVE? 
Better call1-615-791-2834.for FREE INFORMA- 
TION. 


FREE CASH GRANTS! College. Scholarships. 
Business. Medical bills. Never Repay. Toll Free 
1-800-218-9000 Ext. G-6586 


Free Cash Grants. Billions Available Never 
Repay. $14.95 or For Free Information. 
1-800-242-8960. Ext.PS11 Money Back Guar- 
antee. 


FREE CASH GRANTS -Never Repay! Millions 
available from foundations for Business, Medi- 
cal, Debt Consolidation, Education. Call for free 
information: 1-800-418-9941 


FREE MONEY. NEVER REPAY GRANTS FOR 
ANY PURPOSE. FREE INFORMATION PACK- 
AGE. 1-818-377-5229. 


MONEY SUPERMARKET! Loans- Any Reason, 
Any Amount! Credit No Problem! 72 Hour 
Processing! Brokers Needed! 800-399-7197 
х313 


MONEY TROUBLES? OVERDUE BILLS? RE- | 


DUCE INTEREST, CUT PAYMENTS, RE- 
STORE CREDIT, CALL 1-800-SAVE-ME-2. 


OVERDUE BILLS? 1-800-788-1141. Bad cred- 
it's no problem! Licensed/Bonded since 1977. 
Applications to $50,000. Not loan company. 
Town & Country Acceptance. 


PROVEN RESULTS! How to say, "No Thank 
You!" to the IRS. 813-273-8901 (recording) 
www. rareinfo.com 


TOO MANY BILLS? Free, Easy Debt Consoli- 
dation. One monthly payment- reduced up to 
50%! Genus Credit Management- Nonprofit. 
800-299-6778 (1014) 


FOREIGN NEWSPAPERS 


WORLDWIDE ENGLISH  NEWSPAPERS/ 
MAGAZINES! SAMPLER: 3/$3.98 FREE BRO- 


| CHURE. MULTINEWSPAPERS, Box 866-ЗА, 
| Dana Point, CA 92629 


` FOR INVENTORS 


Affordable Quality. Patenting, industry pre- 
sentation. Confidentiality guaranteed. Free in- 
formation. 1-800-501-2252. 
www.franklinforge.com 


ВОНЗАНІ and Associates, provides patent and 
trademark services. Free inventor's packet, 
800-225-2462 or WWW.BORSASSOC.COM 


Have a Bright Idea? 
Now OWN IT for only $129 
| Created By Gene Scott, Registered Patent Agent || 
and Foundar/Chairman of INVENTORS FORUM 
е Provides “patent 
pending” status 
* Easy, quick to do 
* Avoids attorney fees 
| * Filing fee only $75 | 
Do-It-Yourself ACTION KIT™ 
Provisional Patent Application | 
(Congress' Ішпе 95 simplified application) 
Kit incs. Video, Workbook, Examples and Forms 
Patent Law & Venture Croup 
1 -800-7-4-PATENT = 1-800-747-2836 


DEAL DIRECTLY WITH REGISTERED PAT- 
ENT AGENT and qualified U.S. Patent Office 
Examiner. DON'T BE FOOLED BY PHONIES. 
Free patent information- "Patent, Develop, Mar- 
ket Your Invention." Richard L. Miller, 12 Park- 
side Drive, Suite-M, Dix Hills, NY 11746-4879. 
(516)499-4343, 1-800-242-9853, 
HTTPZ/WWW.INVENTGOLD.COM 


FREE protection forms and information kit. 
Trusted by inventors since 1975. Affiliated In- 
ventors Foundation. 1-800-525-5885 


FOR INVENTORS 


Inventions! new products. ISC, America 
leading invention firm, helps submit to cc 
panies. Patent Services. 1-800-288-IDEA. 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
& DEGREED ENGINEER 
36 YRS COMBINED ENGINEERING & 
PATENT EXPERIENCE 
U.S. & FOREIGN PATENTS 
PATENT AND DEVELOP IDEAS WITH 
THE EXPERIENCE OF AN EXPERT. 
FREE 228 PAGE BROCHURE. 
CONFIDENTIAL ADVICE AND FORMS. 
INTRODUCTION TO INDUSTRY 
MARKETING PLANS, OFFSHORE 
PRODUCTION & PROTOTYPES 
Also Specializing in Copyrights & Trademarks 


Associates located near Patent Office 
CREDIT CARDS ACCEPTED · OPEN 24 HOURS 


MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION 426,755 
171 STILLWELL LA., SYOSSET, NY 11791 


TOLL FREE US/CANADA 800-367-777 i 


Toll Free FAX - US & Canada 800-367-7773] 
International Phone/Fax 516-692-2795 
Internet-http:// invention.com 
E-Mail: patent @ invention.com 


INVENTORS’ DIGEST. #1 Inventors’ ! Answe! 
ALL your questions. Satisfaction Guaranteet 
$22/year. 1-800-838-8808 i 


INVENTORS- FREE INFORMATION PACK 
AGE For customized assistance on your proc 
uct or ideas, call Davison: 1-800-677-6382. 


INVENTORS: Free information package! initi 
consultation. Attorney JP Halvonik. Washingta 
DC area 800-876-6670 


PATENTS * TRADEMARKS * COPYRIGHTS 

Family Owned Business Since 1986 

Gene Varndell - Varndell Legal Group 

| B.S. Eng./Reg. Patent Attorney (429,728) 24 yrs. | 

Ехр./Б yrs. Patent Examiner 

U.S. & Intl. Clients/10 min. to Patent Off. Honest, 

iow cost, high qual., personal service 

Free info kit w/forms, conf. advice, & marketing 

Fax 703/683-9732, E-mail varndell@erols.com 
Call 800-836-0021 


INVENTORS -- NEVER SEND IDEAS Ti 
STRANGERS! LEARN X AFFORDABI 
PROTECTION’ MARKETING METHOD- NOH 
PROFIT ORGANIZATION. FREE INFORMA 
TION: 1- 800-846- 3228. 


| PATENT PENDING only $75. New Law help 
small inventors. Free brochure. 800-548-3721. 


REGISTERED PATENT ATTORNEY. Forma 
patent examiner. 31 years experience. Donal 
Kettlestrings. 1-800-966-7577. 


SELLING YOUR IDEA? FREE ADVICE 
QUICKEST HELP PATENTING, MARKETING 
EARN THOUSANDS. 1-800-841-1708. 


S.E.L.L. YOUR IDEA..... Free info. on Patents 
Licensing, Marketing, based on 30 yrs Ex 
Harshaw Research 800-451-1326 


WWW.GETAPATENT.COM 
Patent Attorney George Williamson 
1-800-580-7226. 


HEARING AIDS 


Hearing Aids. Deal Direct, save hundreds 
free trial. 1-800-641-4327. True Sound. FREG 
Info. 


HEARING AIDS- FREE CATALOG. Top nami 
brands, all styles, POWERFUL CUSTOM AIDS 
REPAIR SERVICE. SAVE 1/2 or more. Powe 
Hearing, Р.О. BOX 13885 Chesapeake, Wi 
23320-06865 1-800-260-4135  www.powe 
hearing.com 


HEARING AIDS- GUARANTEED LOWES 
PRICES! No huge commissions. Home tria 
terms. All makes. We're the oldest, biggest 
best. Custom instrument specialists. Free i 
formation,(800) 323-1212. Lloyds - PSC. 


NOVEMBER 1998 popular 


HEARING AIDS 


MONEYMAKING 


OPPORTUNITIES 


| MAKE MONEY EASY. EARN EXTRA CASH 
FROM HOME OR AT WORK. SEND $1.00 PO 
BOX 6342, BALTIMORE, MD 21230-6342. 


REE CATALOG! 
New Hearing Aids. 


MOTORCYCLES/BICYCLES 


DIMENSION EDGE BICYCLE ENGINES: Auxil- 
liary Power Supply Fits Bicycles, Recumbents, 
Fold-ups, Easily. Aluminized System Out- 
powers, Outclimbs, Outpaces Competitors. Free 
Brochure. 406-652-6766 


2 
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Es 


e45 Day Trial eHuge 


Ммм. 
1-800-320-3300 EXT R31 


Build It Yourself 
Front End 
Loader 


Write: RHODES HEARING 
201R31 Ohlo St., 
Brookport, IL 62910 


CAD 
LOADER 


Buy Plans & Video. 

Build for under $700 with 
available Kits тог your garden за 
tractor, No machining 


«Ап. нг) website: 
| аме! 


e j| WW. CcADplans.com 


Р.О. Box 606, Dept. 5 * Daleville, VA 24083 = 1-800-817-5267 


(Permanent Ice Cube) 
Handheld Electronic Device. Years 
of trouble free service. NASA 
developed, ThermoElectric Chip 
(solid state cooling). Temperature 
to 40 degree below ambient. 
Works on batteries. Trademark & 
Patent Pending proprietary product. For Golf/Tennis 
players, joggers, beach goers, for women experiencing 
hot flashes. Looking for Investors/Dealers. Great Gift 
Item. Send check or М.О. for $49.99 + $3 s/h to: 
UB Kool, Inc., 6 Tall Timbers Drive 
Princeton, NJ 08540 Fax: 609-921-8193 


INVENTIONS WANTED 


;ply for a Patent! FREE Information Kit. Call 
800-846-8368 Ext. 101 


ventors: Free information tells How to offer | 
jur invention for sale, license. Kessler Corp. 
3 years 1-800-537-1133 or dicklw@aol.com 


KITES 


OOMERANGS! HIP-TECH DESIGNS. Amaz- 
g Returns. FREE Catalog. BoomerangMan, 
Ю6-2 N. 3rd, Monroe, LA 71201-4222 
nanrich@iamerica.net 


FREE COLOR CATALOG X N 
Choose from over 200 kites. ^ 
Many unusual & innovative designs. | N 
Call or write for your catalog today! 4 
‘Into The Wind * (800) 541-0314 i 
1408-P Pearl 5t., Boulder, CO 80302 
1.8 пын шын пш ШШ Шы adl 


OF INTEREST TO ALL 
75+ Red Worms $5PPD, Yours Today. White 
Hawks Worms. 232-247PS Yankee, Quaker- 
town, PA. 18951-5341. 


GROW TALLER! FREE REPORT. SHARP 
LABS , 100 New State Hgwy, Raynham, MA 
02767 


MAGIC /NOVELTIES 


ROFESSIONAL MAGIC! Huge Catalog! over 
000 Tricks and Books. $6.00. Hank Lee's 
agic Factory, Dept. PS11,, 127 South Street, 
oston, Massachusetts 02111. лы итер == = eee 
SKIP AD if magician! 726692811504730. 
Breathtaking number secret! Write: 


MISCELLANEOUS 


URIED TREASURE - Sensitive equipment 
lows locating from distance. Free brochure. 
immons, Box 10057-KA, Wilmington, NC 
3405. 


07087 


PLANS/KITS/BLUEPRINTS 


Dome Homes - Pre-cut kits - Superinsulated - 
Dome Tour Video Matural Spaces 
1-800-733-7107. 


FULL SIZE PLANS MUSICAL JEWELRY BOX/ 
HUMIDOR. $16.50 PPD. INFO.KIT/ PICTURE 
$5.00. NORMANY CONSTRUCTION 52 E. 
| NORMANDY DRIVE, CHICAGO HIEGHTS, IL 
60411. 


STIRLING ENGINES 


ROCKET- BELT Amazing 180pg. manual w/ 
blueprints. $34.95 + $3s&h. Dreamquest 7926 
W. 103rd St. #4 Palos Hills, IL 60465 
(708)430-3410 
http://members.aol.com/yourquest 


| PLASTICS 

RESIN CASTING and Mold Making Supplies. 
Reproduce your own designs or parts no longer 
available. Polyester resins, fillers, colors, sili- 
cone rubbers. Catalog $3.00. CASTOLITE, 
Dept. 98P/PS, 4915 Dean, Woodstock, IL 60098 


For full line catalog of steam and 
stirling working models, send $3.00 
SOLAR ENGINES, Dept. 5 


| | Div. of РМ Research Rubber, plastic compounds, techniques, 
| 4] І y Nies Hill Road sources. Free information: Castcraft, Box 
ЕПЕРІПЕ, 


NY [4895 


MONEYMAKING 
OPPORTUNITIES 


17000(V98), Memphis, TN 38187-1000. 


REAL ESTATE 


BARGAIN HOMES - Foreclosed, HUD, VA, S&L 
Bailout properties. Low Down. Fantastic sav- 
ings. Call 1-800-430-1304 Ext. H-20025 for list. 


RAPS! Amazing, revolutionary system. Thou- 


CALIFORNIA. Acreage. Lots $50 down. $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423 


ands of satisfied customers. Free 
formation. 1-800-217-7711. 


Popular 
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recorded | 


Champollion, Box 808FWF, Union City, NJ | | 


REAL ESTATE — 


GOV'T FORECLOSED homes from pennies on 
$1. Deliquent Tax, Repo's, REO's. Your Area. 
Toll Free 1-800-218-9000, Ext. H-6586 for cur- 
rent listings. 


i ENS ONLY 
20-160 acre claim program still available, get yours for 
$20 government fee, in АК, AZ, AR, СА, CO, ID, MT, 
NV, NM, OR, UT, WA, WY. For complete, step-by-step 
package including maps, telephone helpline, filing 
forms, etc. send $20; or for more information send $3. 
PUBLIC LANDS TITLE, PO Box 2845-PS Port 
Angeles, WA 98362-0336 (this is not Homesteading, 
i's much easier and only costs $1. per acre). 
http-//www.olypen.com/publiclands/ 


MONTANA & WYOMING 
| Trees, Creeke and Wildlife. 35 acres starting at 
only $9,750. Many other properties and sizes 
available. Easy Owner Financing. No Time Limit 
Guarantee. Warranty Deed. Guaranteed Access. 
§ Call today for free information & photos. 
Rocky Mountain Timberlands 
1315 East Main * Dept. PS, Р.О. Box 1153 
Bozeman, MT 59771-1153 * (406) 586-8088 


| Call Toll Free: 1-800-682-8088 
REMAILING SERVICES 


CONFIDENTIAL ADDRESS. FORWARDING 
WORLDWIDE. VOICEMAIL. MAILPOST, 
2421PS Pratt, Chicago, Illinois 60645, 
773-764-0100, 800-890-3199 
http://www.netcom.com/~mailpost 


ROBOTICS 


J. vip oc « MODELS « МОКЕ! • 
(Request оик FREE C1406) 
inr E.E 0 M 


1 uuu.rgbpts 
EA gy PA 

| SATELLITE TV 
DISH NETWORK-ECHOSTAR MINI DIGITAL 
SATELLITE SYSTEMS. BIG DISCOUNTS. 
ACCESSORIES, TECH SUPPORT. 
18 MO.WARRANTY. 
DIGITAL GROUP 1-800-330-6976. 


BEST VALUES OWN... 
* Receivers, including 4DTV 
е Dish Movers & LNBs, all kinds 
е Tune-up Kits, Tools & Parts 
* Skypac" Programming до 
* Toll Free Technical Help 
Fax: 218-739-4879 010 Fronter D, 
int'l: 218-739-5231 Fergus Fols ММ 56537 _ 


600-543-3025 BSkyvision 


www. skyvision.com 
DSS TEST CARD authorizes all channels. For 
information call toll free 1-888-416-7296 | 
DSS TEST CARD INFORMATION, PLUS 
SOFTWARE. CALL BOXCOM 1-800-858-2553 
or 1-813-754-5021 


FREE DSS TEST CARD information package. 
Turns оп а! channels. Write SIGNAL SOLU- 
TIONS, 2711 Buford Rd., Suite 180, Richmond, 
VA 23235 


DESCRAMBLED DSS 


LEARN HOW TO GET FREE ACCESS TO 
OVER 365 SATELLITE BROADCASTS 


055 TesT/Access Carb INFORMATION PACKAGE | 
3075 - EVERYTHING YOU NEED TO DW = 


ЕТУ PO. Box 2712-PS 1 | 
| De Boyee Fremont, CA 94536 


| SATELLITE TV | 


SATELLITE TELEVISION PAYS! Minidish 


sales force needed. STAR VISION DIRECT. 
1-800-899-9707, 8am - 10pm Pacific. 


SCRAMBLING NEWS. Best satellite news 
source covers piracy. www.scramblingnew- 
s.com Free catalog. 941-646-2564  : 


SCIENCE & CHEMISTRY 


"EXPERIMENTERS" - CHEMICALS - APPARA- 
TUS GLASSWARE. CATALOG  $2.00- 
ESTABLISHED 1953. HAGENOW LAB- 
ORATORIES, 1302 WASHINGTON, 
MANITOWOC, WI 54220 

GLASSWARE, INSTRUMENTS, SUPPLIES, 
ENERGIZERS, DIET AIDES, FAT BURNERS. 
CATALOG $5.00 REFUNDABLE. ALCHEMY 
SCIENTIFIC&PHARMACEUTICALS P.O. BOX 
920970  H-24 HOUSTON, TX. 77292 
713-880-0777. 


LABORATORY CHEMICALS, GLASSWARE, 
INSTRUMENTS, STUDENT KITS, 240 PAGE 
CATALOG $5.00. (REFUNDABLE!) ADVANCE 
SCIENTIFIC, 2345 S.W. 34TH STREET, FORT 
LAUDERDALE, FL 33312. (954)327-0900 


MAKE YOUR OWN ROCKET MOTORS!!! 
HOMEMADE FUELS. "CHEMICALS", Lab 
Glassware, Acids, Supplies, Instructional Books, 
Etc. "HUGE CATALOG" $2.00. PYROTEK, P.O. 
BOX 300, SWEET VALLEY, РА 18656. 
(717)256-3087. 


SCIENCE & HOBBIES 


TELESCOPES, MICROSCOPES, BINOCU- 


| LARS, SCIENTIFIC/ EDUCATIONAL SUP- 


PLIES, NIGHTVISION, RIFLE SCOPES, RAN- 
GEFINDERS, METAL DETECTORS... KENIN 
SCIENTIFIC DISCOUNT 1-800-600-6291 


SOLO HITTER 


ЖО TONY GWYNN'S favorite 
batting practice tool 15 the 
| SOLOHITTER. The жопа 5 
| only self-contained baseball 
, practice system 
occi s Ti 


Call TOLL-FREE for a FREE BROCHURE! 


1-800-886-7774 
SPACE RELATED PRODUCTS 


Fly Your Signature In Space. Space Shuttle. 
CST, Box 1628, League City, TX 77573. 


SECURITY/SURVEILLANCE 


DOORBLOCKER- PERSONAL TRAVEL SE- 
CURITY. Powerful Compact Portable Door 
Lock. (877)972-8116 9am- 3pm. 


Surveillance Equipment, Night Vision Telephone 
Security, Counter - surveillance, Miniature Cam- 
eras Over 300 Products www.spybase.com 
800-570-5562 


New Security Camera 
AUTOIMAGER Watches Your 
Office, Residence & Valuables 


Motion detector and 

~~ | digital color camera 
stores time-stamped 

| images. Download to 

. © PC. System operates 

cmm on battery or AC. 

* Pictures support prosecution | 

· 60ft range 60 degree field of view 

System Development, Inc (5 ) 

(703) 733-0188, ҒАХ (703) 733-018 
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LOOKING ВАС 


FETA POINTING OUT that 
ШШШ Mars and Saturn аге 
"companions as evening stars" 
each November, PoPULAR SCIENCE 
sketched what we knew 
about Saturn, the "ringed 
planet." In volume, Saturn 
(shown in size comparison 
to Earth) exceeds Earth 
nearly 700 times. Yet its 


$ 


Юү ^ DEVELOPER shows 
ШШЫ а working-model 
parking garage that, by 
shuffling cars like a juke- 
box files and picks out 
records, would use high- 
priced city land efficiently. 
Besides saving labor by 
operating at the drop of 

a coin, it saves space by 
having no ramps. The path 
of the car on conveyors 

is traced by the red lines. 
By depositing a token, 

you reverse the direction 
to return the car to you. 
Developers claim a 100- 
by 200-foot 10-level garage 
could handle 3,940 cars a 
day.—November 1948 
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density is less 
than any other 
known celestial 
body. It never lies at 
a distance of fewer than 
732 million miles from Earth; 
the telescopes of the day 
were able to depict it as 
though it were 1 million 
miles away.—November 1873 

The Cassini mission to ex- 
plore Saturn [“Reaching for 
the Rings,” October 97) was 
launched successfully from 
Cape Canaveral on October 
15, 1997, and is scheduled 
to arrive in July 2004. 


“NOTHING is more 
ШШШ) frequently prescribed 


in education than to foster 
the pupils’ own activity, to 
put them in the way of dis- 
covering facts and princi- 
ples for themselves. It is 
an obvious defect in teach- 
ing to continually lecture 
pupils without asking them 
in turn to apply and repro- 
duce what 15 said." 
—November 1898 

In the first of a two-part 
series on education, next 
month POPULAR SCIENCE de- 
tails how well the United 
States is meeting its educa- 
tional goals, and how ex- 
perts say science and math 
should be taught. The senes 
is written by Science Editor 
Emeritus Arthur Fisher, 
whose 1992 “Crisis in Edu- 
cation" was recognized with 
an award from the Educa- 
tion Writers” Association. 
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The World 


TAKING ON THE all-but-impossible task of naming the 
ШЕШ 10 greatest "pure" scientists in history, POPULAR SCIENCE 
included the most familiar names: Aristotle, Galileo, Isaac 
Newton, William Harvey, Louis Pasteur, and Charles Darwin. 
Less familiar selections were Antoine Lavoisier, 
a founder of modern chemistry; Hermann 
Helmholtz, for his contributions to the law of 
the conservation of energy; Michael Faraday, 
for his research in chemistry, electricity, and 
magnetism; and Claude Bernard, rt his sci- 
entific investigations on 
the digestive processes. 
— November 1923 

To learn more about 
these scientists, visit 
www.popsci.com. See 
also which scientists 
today's editors selected, 
in an informal poll. 
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